44|^Lii 


.a 


1 990  .  1 923  jjlJI  i  (—slj-tH/Li  1 978  j-il-t-i  5_L_aij_uJl 
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gM^U  :Lii^lj 
^Lim  .4 


L^ljIS  {S[)  ^  t/itt  ,yiTi  1^  I 

^jaxl^Xt  (Sij  u^  ^>J|JU 


5 

JL^I 

9 

123 

^J_L4aA]l 

163 

243 

251 

jjia_<_u  lJiJJJLI 

6^0 


i  1  1  a  ^Lc.  Lit 

^_^ILI1  ajjt  ^JSLJu  c^^^-us 

L^_aL^  i4.j_>Jl  4.jJ.>Jl  dJLuLtllJl  JJtJ-1  ^ 

^1  ^q_AJl:>.|  t.  I  llo  JL>.!  •  1  (gl 

i  (j-*  ^  j— l-lU  L^X,  Lrt_a 

.  fiUljV  LSjL_o  1  j_i  \jjt  ^1  j-^ .  ^^^iIl>JL1 

<Lc. ^o-LftiJ  c!luJ->J1  <Li  oJ J-tTn-ul  LiUjJ 

l^yJt  cl)  Lc, J-cls j-o  cl)jl:>.  \j  4  ^_<iIL>JL  1  j3 1  Qja 

i^LLaJlj  4j:t_uaJlj  ^.IjjlII  <Lu_uL_uV1 

(j-*  ^  ^  (Jj ijr^ ^  jj  /  a  jj-*  L^IuIsjjlS 

i>j_A  (j-*J  .  J  j  n"  Ml  U  ijjLr^J  Loj 

4cjLi£LJ1  Ijla  5JLS_a  (■."<"  1 1  Sj-tlsL^JLl 

S((  [^jjl Julia  ^qJjlII  (J-A)) 

^L^JjlII  J-SJ 

5JjjJl  ^JL>.jj  t  4jJt:>.l  Lo  4fiG^^ 

J  J  ^  ^  ^  ^  Lh^  cl)  V  1 ))  j 

4^^l£^l£L!l  5jj_L4aJl  (^jjlL)  »  L^L»J I  J_a  ^j-^ 
^  ^  lxSLj  jlI  1  4  Li-uj>»  ^  1  lxLi_lX  I  l£.Li-u  Lll  1  Lt-U 

cl) L^jJL^j-IL)  Vi  i  3,“^j  '"■  ^  ^  ^Lt.41^ 

tjl  .^<S.^^1  I  ii" 

^IjVl  j_5J»  *.  lii  4_Aj_xfaXl  ^ j j ^ i i  4>jla  p 

^Lj  J  1  (>iU  VI  iJ^J  ijy '  '^"j  Ct^ 

4  5jIjV1j  ^.ALsLjlII  5j1^^  d  M  ^^L»J I  cfi»-jfc-JI 
<-_3j-ua_Lo  (J::^j  ^L»J1  4jJLj_iJl  Idij-*  (j-*  jlit^ 
fiLL>.J— O  [^1  ^_^y_<lJjLll  cfl^t-cll  ^V  4(-_£l_4fuIt£^Vl 


plaJI  6j3jju> 


Lj-u^ 

J[j-i  ^  4i_jit3  (2>^L4_j  Lo  J-iLo  jL?e_ij  (J^  tJ^  l_£1^^ILi 

. « (— Sju-jua 

ijrU_uJ^  jILiU  tjl  (2)5^  ^j*Mia  [^1  VjS  i^ciijLll 

i^\-uj^^  i  JLi_tC^  ‘  ^  ^  ^  i  1^  Lut>j^  Lstt-d^ 

/  ^  .  ,.j  t,lj  i  >1"C  t^JlX^Ap^^,>^c^^  1  ."■  t  5  . ,.  g) 

(^i  ^It-i-iJ  l-*i  i^jJm  *-_)jjjJl  j-u_uJl  (J_Ja^  (J_uLL!1  jJj-SjlS  ,^1  JLiVl 

.  ^jJL.LiaJl  ^ 'j.^  5 JL>J1  (J£^  JLiJL>. 

j_Aj  -  Cr^  *'Ly  <aUtlj  ^1  JU^l 

**  (2) 

^LLoJI  J  \  L^_Lu  V  SjL^lj  J_^LLaJ 

-  1  ^t-s .  ..j  3_aLaIlJl  cl) LjiiaJLA j  4_jjuait_xlJ  1  <GL>.jjJi3l  jLlaj 

^  j  ti  jJ_u3^IL)  (^LS_>J1j  fibLj-tlaJl  tl)'  ijr^ 

.  ^L2-cJ1 

l_)J.^  tl)5^  o'  Cr^i  o'  (j ^f-L.uJj  l)^ 

l_LiJ  1  j  g.l-<a-L»J'  jLj^  tjJ  ,(((^3J>.  05^  o'  3-^  lILlIc.  Lo  (J£^  i^oJjiJl 

Cr^l  p  05^0  '■^  0  Ijr^J  ^  ‘  05^0"  *"'J 

•  o^>Lcb  f 

^jLoj  (J-*-^  LoJl_Lc,j  i4_jLjj>.  ^L)!  (J-*  ^0^  (J^  o'^  ^LiLo  ^  ^jl^_)j-5 

I^JLII  ^  .ri  /  tl  I  I  t  ,  ,1  \  '  < '.  1^  1 1  t  ciJ  Lcu-O^ '  ^UljLl^I 

^  ^^J_)La  Lot  SLifl/j-iJl  <U  lLsjj-)  ,"■  <  ^ LCli-o  1  ifiULual 

^L£^  ijlSL^^l  fiCuLi^  'Mj  ‘ ^ J. ‘ "3 ^  LjL>Jl  i—tiJ^J  ^Lcua  lj£L^  ■  ^ ■  ■■  < 

jLc.1  L-o-^  *  1jljjl>>  l_oL^j  qL- o— t-u-!'  4_1  j^J-<-u^^  w  ^  llLi-u.^-) 

(_£i^  (2p3:H  l3^-^  Lo  jLt£:j  ,  cl)lj-o  ^yuj  « ^oJLi-uJ  \j  *-_)j->Jl  »  ^  5_)Lx£^  (^ ^li-uJ ^ 

(j-C,  c-«— ULJ  ^Li-oXl  OJj31  V  ^_^j_bi))  :*-_)L>.i  4_uLu:aJl  ^"'j'  *"  '  '■'  (jj-IJ 

.«  ljul 

j-uSLIl  ^_^j_l:>»j  LuSLlj  ^L»J1  (j^  O^ 

j— lJI  cjIjL^Ij  ^  ju  tAs > tl  5^^_^.jlI.I  (ji-)  SjLiil  cj^LcLfllll  jLil  ^ ^ 
4_u12ijjl11  cl)' J-ALiToIIj  4_j_uait_xlJ  1  cl)loLoUl  ij\j  ^_oc?e_)  [^jJl  ^-u-olll  ^  ^ j 
.  cl)  Lb  Lflu£^ V 1  ^  1  jjjJi  ^^1 jIj  cl)Lo  i4_U_aAlJl  5JL>Jlj 


6 


6., 0^0 


fiUj  ^  4 1_>J  1  (J.Sjl11  Sj-is  liLilll  LlILc  V  LiJJii 
^**'  ‘  4  I  4^  LLA  ^  I  C-t-UCtjJ  1  <_^  L4J<.H^  1  ^  L4.*41J  ^  L^J  La  LLa  ^  ^ 

i  (J-*  ^  C:r^  * ^ 3-^  LJ  '  fibLj-tlaJ  1  cJ J L>.  Lo  lLs LaHJ  1  J 

.tillj  (IhD-^^  j^LLiJl  ^ 
4 4_jj>. L>. jj  1  duLLALi  L<i^  4j-AJ^  La  j-Ajj-1  jj,_a_la_>J1  jaJjlJI  ^1 

La^  j1 j-i-uJLi  La  jL^l ^  ^  ^Ln"  ^yis>^>  La  1 , 1-4^  La  ^jl  ^L4_4jj1  (JSLl  (2>^La-i  *-L<-i:>- 
^^.ILSLj  llLIjl^  '  ^ j  t  1 1  4_LLt_A_LaJ1  4  '1  g'  M  t  4_t-LtJl  ^  a  4<__i^^j_>tJ1 

.5_1JLa_L!1  dt-tSo  ^J_4_4iJ^^4J.  1 J  (jj jjJLxfall 

jj_aI_i  ^  1  • " "  4-aLc,  LiLuiS  ^^^LLajj-Jl  ^LLj-^l  (_)I/LS_(1I 
.  L^-il—xfli-)  jA_4_>J  Lua_A  1  j_(_L»_i  ^LLj-Jl  ALuiC,  i  (J-*  4  4^L=*o 

(J-A-C,!  (jj— t-i'  ^A-LtJl  (J-^»  ^_yI<-JLS-A  (_)iajtj  4_iIL4fuJ  lLUj^ 

djjjjj-A-U  j  \  4^j^LJ  j  i  4_j^ljjJl  ^jLajSLII  j1 j-a-U  ^  1 1  diL^j-xfiJl  5_a  jltkJ 


5Jlj>.1j  [^U  .  U  ."^"t  2~>-\,^a  j^jJ  (j-41^  L>^J  d^LLaJl  Cj\  Miirl.  jl 

.  t  « >4  ^ 1 1  j  fiUt_uiaJl  aL^I  JLo^jJl  ^a-A  ^1  i^JJt 

{y^-i  i^jl_LJ  ^  4?"^  4_a3L:^  lS*-^  L)*  c_4ll^i 

LiJJ  jJ  ,  ((S(_j4_4_u  1  ^ J J  *  LiJJIi  (JLSj  (2>^La-i  V 1))  :  Vl  L^jjjuiJ 

d)VL5_Ll  4>JL-A  (J-*-^  Cr-^  ^_j_tJjLA,L4_u  lA^  fiLo^LuaJl  L^jIj-i Jl^kj  (jl 

6-* 
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pJbJI  6j9jji> 


juvfj  ( 1987  .1915  Jj-af  ^‘<1  ^jl ^«liu  ^Lc  Peter  Medawar  ( I) 

4jj.»_J  lj_!j.Sj  .^')  ^jLlu-a  I960  ^Lc  c-JsaJI  t^LaJI  sLcLlil 

-  gl  Vl  fiLcljj 

j  >-*»  •  H  5  «1  tlr'-*  C.  P.  Snow  c-ujLSLII  4j  jLiiaUJI  SjLJuVl  (2) 

^jljJju  4JL5.a  tt _ 4.5L5jj  ^cJjJI  ^LSj  :ci«jj.>JI 

.  (Impressionism)  jjj  ^  A^LJsajVI  ^-tiijjiJLI  jj  j  ^  jj  '-->a  (3) 

.  gl  j ^  ^ j ^Lc  ^j_a /> j . .. tl  I  ^1  <G Li  ‘  ^  ^  ,  ,,j  a  cJiIJ^a  (4) 

.  AZajlTu-u  Li  tlr'  J  '  "J  ^ Cj j  L(.<jj j.a_^  yj 
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I 


(J-SjlII  jjjX,L_u^  3-^  jj-<a-L»Jl  Ojrt-Jl  La:>.i 
(j-*  Ij-il  Cy^J  t  1 

5jj>.L_u  5_i_u-tSLa  <ul  i5j-j_>Jl  cj Lb Lciu£^ V 1 

S3Lj_>Jl  ^qJjlJI  J_i_ubl  (J-Aj  S«;l2(j-ill-l  L»-ui:>. 

<Lbj-jLXl  fiLs-Lil!  (J-*  ^  ^ 

1  jJt:>.j3  ^1  ^  SjjLb  p  I  4_ib 

<Cblj|j  ^Tn-gJ ^  i  JLi  t  ^lj_a  ,  pSljJL>.  (j-*3 

i,i  Jj-i-a  ^Cr-^  LJ^»  • 

^1  Sj-^Vl  t".  ^  J_^  Cr^  LjjJLS-o 

1  ^  ^  tl  l-s  t  fiLj_ij-4-i  4_j_alj-C,  j-^Vl 

i>J_A  j-^Vl  L.<J-^  i « 4_u_ujj-a]  1 

aULiJl  jUlj  jjLjeJIj  pJ  (jj-Ij-i  ^1  SfiLuj-ll 

^  t  ^  jJLiJal  5_i_u-<a->J  p!  ijr^  lLUj 

L^HJl^ I  jILa  ^  1 A U. t j  SLj^Jl  JLj^ 

gLaLa^Ljfel  t  ^  ^  ^  IjU^j  t4lu^L} 

'  •'  ^  ^_(_ul— lJI  Ljj)^^  I  g.Li-u-(Jl  d<-iL^  •  L^ 

i  pjijtILl  1  Qja  (Jji-SJ  1  (J/\_SJIli  1 4_jb  1  jJ  1  fiLS-tlaJ  1  qjz  jjylL>.  j 
^jlJ-tTuJ I j  ^1  AUVI  *_jL^o1  j  •  '^''' ^  0^3 

<l^t_uj  5jV ^1  juu  .  <lJ^^_LI.1 

<LLa  *— sL^lJl  (^y-^3  t^j-u  Lil!l 
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jjLill  jjt  fijL>-j  ^cJjlII 

j  iJ->- 

t^-JLiJI  jlJLSILII^  cjI  jL*JI^ 
4_j_L*J  I  I  t  ^  ^  I  j  i  ‘  » j  <  >» '/ 1 1 

L-^J  •  '’’"  JJ  '^'~  cr^l 

.  .  .  l-C- J-^ 

Cr^  U-^  illLii 

^  ^ 

, , ,  ^!  JS 1^  4-Lx  ajj-ll 
Vj  J  I  S'l  Ml  1.1  ^  Vj 
.^cJjJI  ^^-uoLL)  ^j_a  t^LtU 

.  l889)ji^^(JV 
(1964 

JM  -L'i^U 

JMidVl 


plaJI  6j3jju> 


<L2_i_LaJ  1  Cj  I— A I  i  jjy-uj-jLja  4— i-tfo  LlIs ^ 1  4_ljt:>.  Lx^  t  4_L:i_u_uj 

‘^D3J  ^-ijLlII  ^JjlI  clilj  (1)^  ^  4JLoIjl11 

5jj>.L_uJl  ifiLjJj-Ul  4_aJL>Jl  (J-*  (J-^  L>^ 

1  j-cJo^SLi-ui  i  Lljj-Sj  1 500  ^Lc,  Jlj^j  jj1j-jj>.  ^LloII  L^x-i-uj 

4^^^  4_t.fj.lJ%.  Q-'^^  ‘  ^  ^  ^5Lu  ^j_uJJL5J1  JUfeLij  4  4_;_ti3jJl 

^1  J  Ct^  ^  '  C?^  4(j-aliXl  4_SjJ_<x5  uliLu 

^j5Loi  LI  j-^jClI1  cjLuxILij  (Jx->»J1  g.Li-alIl  jjij  ^qJjlJI 

.  ^c_:?E_L)  ^  i  g.Li-u-Jl 

(J_J  -t  ,,,.'■»-  A  5jl_U_0  4_<1jL£  L^i£^  4 "  '  1 J  1  .  t  1  ^ 

4  Lxjij j  ^ Lj 3-^  1  Cr-^  ^  (3  ^  ^  L) *  l5J^ ^  L^  du L£^ 

44JLLaJ^l  £>  .>4^  /tl  juUiC,  LxjI^  ^a.1  Us  /tl  1  j_A  jjls 

(j-a  L^l  J  j.5L4_4j_j_xIi_i  1  j-b  j-j>.Lj  c_i-Ii£^  I  395  ^Lc,  jjy^  44i^  LiJJj 

4^L>.  [^jJLxIIiJ  ^1  «;L>.jJl ))  5 ijy^  4SLjj-4I1j  4  Sj-jJLt-^l  4l<_LiJLo 
L<j£^  4((4_j^^  ^^Lj_o  Qja  35^  o'  Cr^  4  5j-4loL»Jlj  4_LolllJl  l_Ajx^  4 5j,uL(xs 
ljljj>.i  4j-xla^  0>^'  Cr^  ^  1 M  .  ^  "w 

^1  ljljj_4_uj  4^ LLaIu_4j Li  (jl^  ((jjL:t^  Lr^  4i_Lix^  ^q_4_4jVLi 

. .  U.  A  4_La  1  t  ^  '  Ln"  , ,.  l_]  ^  L>^ J  *■ '  Jliu 

^jJtlLi  Lx-iJ  4Ltia_i!  3l?  ^  *  o"'^  *  ^«-L»Jl  (J-*^ 

(^1  4^  miT.  ^^Li-uJl  4jjij5  JLiS  4  JLi JL4I0 

(2) 

(j-* LlI  1  tjj-SJ  1  (jy^ J  »  J  '"‘^  (2h* LU 1  ^ i  ^ J  * (iP 3tH J  ^ 

<-_3^_Li  Lo  <1  OJLLA  '"■^-  ^j-uLlll  ^1  JLi^  ^  ’"••^ 

5j-xj  jc5L>-  LllIj  L^  ^  1  5j-a  lSJIJ  '  L^Ibj)  lir  ^_^yILl  1  ^  '  L>* 

LjLu_u3  ^x-4-4j|  ^)) '.  jlaLJiJI  c-4rtSLa  4d)jJkLi  <  .^tl 

jq^L»_11  L-tiJjx  4 (j j-t-u-i (Jjjx-t-a  SjLc,  (J-*  4 (( 4_Sjj-LaJ  1  i>JL^ 

4  .'■a-V>,^  \  ^1  i  ljI(ij>ol  J.  0>^'  ^  4?  ^“t  a  J 1  .C  ^2yi  g>'4  *  l^dl' 

(J_4_u^Lj_uJI_i  (j-idpJL'  (j^^l_>J,l  4_i^ljx-i  p ^ ^ 1 j-Li-u^J  jL>.Vl  pjj  j_4^  1 

.^_yjLi_4fo  pLii  4jLjL4i  (j^^l_>JLl  dilSLtJl  d-iL£j  .  p  a1  . .. a 

^  (ji-iL-saJLij  1  *  a  a  LulSJ  Lx 

:  3^-  Lt-oTi-j  4— 4>JLA  L(riJjt:>.  JL^  4  4^L_4jj'^1  4^jl^IL11j  P^LlJI  (J-* 
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•i5J9>*^  pJbdl  JA 


(j-*  ^LuaJLl  jjJPEJiJlj  ^j_l:>JL1  SLSj>.  (J_A 

^1  JlLlII  LSj>.  ^3  S^LLa-uflJl 

LiAsl ^qJjlJI  VJ  ifilLjls  Ltfu-aj  L^^j?e_<_uJ  L^ 

(J^L:t_lllj  '  -‘^tl  (Jj:t_a  (J.SjlJ1j  4^jJ1  ^^jGJLi  i^Li-uJ^l  tiJ j-Li-u  Qja 

<U  -^uunjil  ^  1  fiL>.L:t_j  a1jl>^  i  <  1 j-4-1  ^l_>»jVl  1 JLA  L4-1 
3 ^ ^  cr^  LaJl:>.j  (JjjLlII  ^L-ojkI  lIUj  tjj-i  (j-*J  i  JU Jl::^  L):H^  tJ^ 

-  "-jtl  j j  ^ •  1 1  jGjJla  p  Lol  i 1  j-t-saJ  1 

i4_j_LSJlJl  jqJjlII  Cjlj.j?E_Lo  fiLc,j-<_uJ  (j_ul_tJl  jlH^l  JLSJ 

.^qJL*-11  1  jla 


o'-?^  <j-^j-"  6^  iiPj'-“  ‘>'jj'-« 


L4-1  ^-j(i-uj-i  ^  4_jl  jJLi^  ' g>  ^ t J  fiGljlj^  iilitjl  (J-^  ^UaluLi  ,^/\_<jj:?e_(JL  1 

*.((*-_)jJl  4_bjLa))  (j_aAl_>Jl  «LiL1£^  i4_u_u  I  600  (J-^  ^  J '  (j_uJj_5Jl 

[^1  JljJ_>*j  uLi£  1  ^  ^  3  '  "^'  t 

1  •a'\  LJLc  ^1  Ah 4.  <  ^ull  jJjpe_i  c-t-i-t-u 

ifiLj-sl—Laj  fiL-Lsj  «LU_^  t  ^  ^__pppuj  *Jij1jl>.V1 

(J-i-alLj  1-4^  »^LLA  (J’A^  ^  ^  J 

1  ^  W)^.<  LiJJj  LoL^-i  1 ^  4L1J-C,  L_uLji  i 

£>  1  <^1  ^  tl  4_j_Loj-Jl  SjJLiJl  L<j_AjL>.  1  gLi-tTuj 

,((5jL>.1j  4.jJ.4-»-ij  5jl>.1j  4_lia_>J  ^  lA^  (J_4->»J1  (jlj  '  ^  ^sS"'  ''^3 

^jJLSIuu  4_»_4L>.  ^_yj^Loj  (j-* 

"V  ^  cr^  cr-^  IjJl^H^I  [^j-ll  Geller  jJLp^  jj>.Lj_uJ1  ^1 

.  ^  (JiiUU  fil_t£!_4-l 


4 1  I  ■■  1 1 1  Ll4  I  ^  ^3  Ly~‘~^ Lli-uJ 3  ^  o~^  cJ^  *-^^Li-u  I 

i^C-fJtJI  1 JU^  Juu^  ^  '  ^j-t-uLn-uJl^  '  3  J  ^ '  ^4-<^LlC.  1 ^JL^-^Tu  (jLl 

d£LL4_4  3j£Laj  ^qJjlII  1  4_La  ^ ^ j.£La^  ^LaJI  Lai 


.((^^M>tU  (J-a-*Jl  ^ 'n  I  J-p  L^J»  *.(j-u^jLa  JjL^  1  ^  'ic  c- 

joJ  iljL_tJjj_^j  L-u-o-lIIj  L^ljjutSLi-uj  «Lu:3lit_ij  i^Ltil  aL:t_il  *  Cr^ 

^j-5Lat  Ct-^  3^  ‘3  J  jjj-LiJl  ly^  JLiJLifo  CjjL^  j^t  ijJl_LA  Jjlj 


plaJI  6j3jju> 


^L»_uj_oLi  Vj  4jj->J1  3-!.^'^  '  ^jt-s"  , ,.  <  V))  ‘.(j-u^jLo  ^1  jJjJl 

L^-^SL^o  ^  ‘t^tl  jL^i:a_Ll3l  t  4_4^L>.  42-LLaJ 

1  4_Lj_LaJJ  4_<3_Ia_Ll  1  3 3-3J 1  )>  (jSLiTuJ  4_u-u  Ln-gJ  1  4_Lai-cuJ  1  Jju  ^ j  t 

4_jj^Jjl_IL£^^  tiJl_LA  JlAJ  ^  1_4£^  ,((^_^JJ>.^  jL^iaaiaj 

j-^Lj_>Jl  gLiTu-H-a  1^ ^Li-u-a  L*^j  fiLilalj-S^  jJl  4_j£^ljIuIoVlj  jqJjlII 

.(j_u£jLo  (j-*j  ijy^  ^  tji  c_ <-*-4-:aJl  (j-*  lJ^  I  <1  a 

4_jjuajtILi_ixA  4.j^  L<ili:>.  1  5_lSLtru.a  I  j-  Cr^ 

(jjJt_<u:?Elu  i^lj_iiiJl  (jj)  Ijr^  *  WjDJ *  C:r^ 

^LSLa  (J^  JLAl_xfu_i  LI  .  4— i-lAj  3^^  t  ^  Us"X  a  ^,L^1 

j^i-g-LJ  La  (j_ul_tJl  i4_jJL  ^JLa-i-ot  ^Li-gja- Vl  ^  .  ,.  j_(_uILo 

<LiiijJtXl  4_i_iiiJ  p S"'  '""J,*  ^  'p^'-a  1  jju^iiitlLi  <Lc,j-i_uJ 

jL-a-jreJLi  V  Lj ^-SLl£^  1  ^  Li  (Ji j  Lil  1  t  p 1  J-L^  L  L ^SL1£^ 

pJL»Jl  jjySJui/l  j_3£  i  Lo  jl>.  1  1" ■»-  is  ^jjj  J-3J 

jj-a  U^  (J-*  Lichtenberg  iMMut  ^_yjUVl 

i  ^ ''* '  ^  cuL^j.  XI  di-SjJl  jJljJo  fiLajLiaj 


jj-a  p  ^  * 


^  1^  ^  \  L^J  1  a  LlJuJ  1^  ^^Li-uJ  1  ^  L^^tJ  1  p-i-u  d<-i  L£^  L^  LlI  XL^  *  ^  L  ^  | 

(j-C,  (j_uJ_Jl  IjLA  ^Iji  5  \\  3"tlj  pJjiJl  (3^  iC-SLjVl  ^iSLi-gJl  ^  ijr^ 

.  p5^1  pJLc.  fjja  j-^ 

(j-^  4_^l_i^Jl  5Jl_jjlj_uJ1  £>  t-sj  , ,.  ■  tl  5Ljj>.  U. , ,. I  CjLiTuj  t 

(jj-a-t-Li  LljQ^  L_ujJj-5  1  L^-IlA^  g, Ij^t-JoJ Lb  Sc_i^LjX1 

^ L£^  Jl^l£  Cj^ L^  t  1  La  I  .  I  ^  ^ 4-inSLcf.iJ  1^  J>^^-<-uX L  4_l£ 

fiL_j_ifo ^  Cj  L>. jJ  (3^  p-^  J  *  p^La^:fc-L!  (y\^jjjua  L^j  1 J  lJijjJ  1  5  Lj->J  1  j-3^ 

LilUj!  ^ .■  L t  ^  3*C"  0^1  jL-s  tl  [^jLa  <Lc,jj-a  cL?e.^_tXl  fiLuaj^l  ^Boucher 
<!li  1  jLl  i^yui£j  ^j_uLlll  Q^)-3J1  ,  ,.Vl  ^1  .  L^  ^^JlILaH-i-uJ  1 jJl 

i^yA  <— sWl  3Lo^  Ly^  «L;_LAJ1  t  LjJ  ^  ^ 

L  j i^LoHJl  pJLc,  4:>.Lj^  Qja  1  j-il^  (j-^jJl 

jj_u^^_a  pLjJjj  j^pLj  oi  '^^Lu-saJl  Jju  aJu-uJu  pJ  pjJ-*-u 


^/\ 
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•i5J9>*^  pJbdl  JA 


5jLju_uJ1  clU^^  CjLi-LuL^J  ^^c?e-U  ^j-*jJl 

(j-^  ^ IjijLua  i  Jij^^  JLl  <LSj  Jl:>.  j]  ^  J-lI  <LtJjLo  f—Slj-Ls  1 

Ml  r. VI  ^_j_»_jLj  ^_5-Lc.  'S-  1^  11  ^1  ♦t->tl  ^jjjL:?c_<i^  t(^jj)t~>  <  >it 

^  ^ 1 1  CjIj^I  ijLAjVLi  4_xfu£jj-a  4_u_ajLoj)jj 

i  1  5  J-nTu-U  ^  t  t  ^  ^  1 1  c-t-tHo-  (J-* 

1 -i i  i  (j J-i  (J-A  i L^ ^ 4jj_tiajLl  1  ^  1^  1  ^ jLitlu-uJ  ^1 
*-_)^gj-^l  <LlCjJ1  (ji  4^Ljj_i  t-N  -  ■■  t 

JLSJ  SjqJjlII  1  jLtia_a  ^LiVl  aJJt  1  JjL_u  Ij^juIo  Cj jJj  5jji£i_i_uVl  lLUj 

*  4_Ld  jL^Iu-ul  tjjJuTuJI  IjLA  1  *  jJjlL_u1 

.  1^  t  1  4jj.Jjj  Cy^j  ^  ^ 


*Ji) LS_i_tJ  1  5^1^  ^ L-a  (J-tiiSi  ^qJjlII  (J-*  (jp*->  iLiUj 

^  1  i  L^I<JLjiJ:3  c1)LoJl2j  jlj-^Iu-uLi 

^^<a-LtJl  tjlcJt-tJl  (—SLSjJ  (J"^'  ^4-LtJl  (_^-ia_3l_tJ  1-lLl.i-i-o 

^jm  JjJLt^  t  j  A"  , ..  ','oi  /^  t^^pua  LujJ  Lx^  jj_a^l  ^j-uu-uJj 

t " ,  ^ ll-s t j  i^jjptlLll  aJJt  (j-U-saJl  Cjjp-i  JLaJ  S( _ ijlj-tiaJl  (jr^ 

t " ,  1  a  I  j  i3jL^j?E-a  ^Lj-^Li  alx-Lt-ll  t  i<(4^LxlLl1  Bj^llll)) :  LoLala  1j.-Lpj  t 

«.  *  ^  f. 

.  4-n-u Ln-fjJ  1  L^  1  ju^ I  ^ ^ ^  ^ Lca^ LU L}  t  (J-<^  j I  i cit-jfc-J  1  ju^ Ljlx 

p  ^  -V- 1  jjj_L^t_jJ  Li  Ijj—ai  JL5_3  l  » La-LtJ  1  (J-*  tjji-aILj_aXl  ^^It:>.LJl  Lai 

p ^">-l-:>tJ  o’^J  a  <  <i!  OJ-^  (J^  ^a^La-C.1  1^  mi  m  tjLjJ 

.  1  J  La  1  5  J  Lj^ 

^  '  'I  tl  c_<jLjiJl  fiLi^LxIlJl  OJt:>.jl  (Jjfc  SfiL?e_u_tJl  Cli-iL£^  IjLa^ 

i^\  i*-_)jJL!l  ^ Lt-iToJ  1  (j-*  J-lJ-*-Jl  (JiLa  ^Vl  (^  jJl  j^yicVl  j_i_ujj  (JiLa 

^_a  ^L:t_i_u_jl  \ ^sc-u^  i  (J-iLl11  a^L.^1  a  Li-all \j  ^JL>.JJ1  jj-*  03^^  ^^LJe-a 

aLajj  ii^^Lt-aHsl  jL^l  j-j-itlu  J_^  i  LaLa-i  (j-uSL»JLi  SibLj-ilaJl 

_^^^-jLI1  4-jLa^j  t5j_j^  d  ^  ^  j  (ji-a^LLs  La-lx^  ^j_uLlI1 

V  LiJJIi  c-t-i-i-uJ \j  i^aJjtJl  (j^  ^L::t-i  ^1  (3^La-i  V  ^LllLi_u-a  La-A  t^j-j-L>.Vl 
l)^  tjl^aTn-ulj  ^  ■  i SjLiJL^  O^iSLifu-a  Jjju 


IS 


plaJI  6j3jju> 


^  1  it->"  ^qJjlII  (J-*  Cj^~^  ^  ^jjtil  ^1 

^_^,.SLI  tjM  p  ^  J  n"  A  1^  <a  \c  c-(^jG  (J-*  1  1  j 

cL_La  5^LiLi_uVl  {.-iSt-i  (_jj  i  1  JLjjlj  4jL5_i  c_t^j-i  ^ji  (2>^L4-i  V  1-4^  ^  < 

^_4-I<->i-l  1 J  4 1  4  ^  ^  1  Jlj:«-i  1-<-u I  ^JLi^Jt-a  Li^  J t  ■  ■■  lLLI  J  *■  ^  I 

.  L^II^^l ^ja  ^ 

^  1 1  ^JL^IlII  t " <  1  j  l-s "w  p  :fl  ‘(j-^  ijr^i  p-L*-Jl  05^  ^  LlILc 

^1  ^-joVl  Ct^  iBohr  JJ-J  j-Llj  fiLcLua  j-Jl  ^-jLoLSJl!!  1  JLlL 

(4^) 

.  3  j  L4II  (j  Lj-lLa  ^  Lu  La-a  cj  L4^n.fjj>J  1  j 

1  4  ^  it  1  r  SjJaLre-Aj  ^  if 3"  pJ^AJ  (J^  JLjI ^  j, M  ^t  lILI 

p  J_3j  lA^  pSL>J  1  1 JLA  (3^ J  1 1  4  ^  'j  *  ^^^iIL>JL  1  pSL:t_i  ^  t  c_t::t-i  Ljj-lLo  ^  Lu  L>. 

^t  i4_uj-L»-ll  It  p-J-SU  LAJ_t£:  (2>^L4-i  V  5j-pe-o  LJ 

C^i  ^-^t-iTuJ  LuJL^ 

fib  (3^^  tJ^  03^  o'  * . ' ' ^""  ^'LLa  fiLuJ-ll^ 

(j-^  Aju:^  Cr-^  i  aL^jJI  J'  ^^5^  OJ-^  (J-*  J-'*-*-^' 

c-<_LLa_ll  fit  j  1  '"  pt-bu  (cr-^')  ^  t^-it  IjLA 

.^^_A-(J1  IjL^  Luu^u  (1)'^  fi^  >  ■■  ^  < 

jJjL»_a  5jL^  ifiL^LLs  '  .  1  t-N "  t  J_j_ljlJ1  (J^:t-A  CjWI  La£^ 

^j-4  fiL-tujLJ.1  3l— L^nJI  ^ ^ ~  j I^aTu-u lu  4^L^J1  t i tv  /  ,.l 

.  L^-A-C-JU  ^ji 

p^Lj_u  (—SjijJa  VI  ^jJ-aU-II  ^-aIu^I  L;^^  (jJ  iLiJJ  j£j 
jIj-aIu-uLi  JuljuJ  (J^'  U^  fit-Sj-uaj  Clu>u  ^_U2J  pJjLll  ^t 

ifiLLajljJLA  ^5^1  CjLjLjeILII  aJJt  ^t  1  A Kj  L^LSjI 

»  Lu  L^u 


zifiMli  gtyif^|0jftii 
:4Mf  jjJf  J^Uill 

LiJJ_A  ^t  ((j-fl_ji:>.  (— u£^  ^ji  ‘"' 

^L_ujj  ^1  Ls" .  ,.l  ^  fibiu  :  fibtj  3^'-^  ^SLIa-a  j»3jI:>.  ^_la  Brodingang  ^L>ujijju 
(j-A  5-*-^j  u.  <  Mi«ti  (J-*  j'  (J-*  (J-*^^  o' 


1^ 


pJbdl  JA 


, ..  1  1  jL^  ^  t .  ,1^  d<-i-(j  (2)-^^  di-o* 

^j_j_i_ol_j_<_uJl  i?ljl  La  (J^  Qja  fiLj-a-Al  5_ajL>.  iJjJjJ  ijjjjLJl 

^Lajj_i  jjj_£Ljj-_aVl  d<_»-5j  *-_)LuajVl  ji  ^  LiJJj  ^  (i  Q\juilxs’s-a 

(^j-jJ_>o^LI  j]  ^ L« '  ^_<j_SJl  Qja  Lc, ^  LStj-ll  Borlang 

La-A La-t-o I  t^^ULtluJ I  4Jjl!1  Lcj_j 

<_LIjl11  (—sLu^Vl  ajjt  c_uL»_a  ^Liu  La  ijjjjLJl  5_aLc,  ^ 

.^1 

1971  j  1956  L_£i_c. LJa j  i«Lc.ljj-Jl  jLL*-Jl  d)jL>.i  jlSJ 

(j_ul_tJl  ^Lt-Lsl  j—a-H-Ljjj  ^_jlalu_u_i  (J_A  (2>5L1j  i*-_)j.j_>Jl  Qja  ^LlII  ^Lul 
IjLA  S-‘-:H^*  cy^  ijA^  J^J“^1  (J-*  ^L*J1 

i4_»_Lua_Ll  ^  1  Jl-LiJ  1  JU>.1  ^JLaJlJl  CjJlJsLSI  (Jl j-i-u-H 

L^  LLa-jj-i  ,  J-t^  1  LJ 1  ^  1  jJ_J  1  JL>.  i  ^  i  ^  a  Ls«  1 1  L^  LLajj-j 

iy^  ^_a->»Jl  (J-tiiAj  I  Ji^  (J_AjJLl  ^Lu^l  J-iljj  lJ^ 

jLt-i-uVl  CjLu  ^La-<-^  lLUj  /d  / ,.  \  a Lua^tSL!  1^  CjL-cJI 

.(I  (jSLiiJl)  4_JLL»J1  (Jij_<_uJ1  j  Lk-1-u  t  (J-*  '  d<-iL£^ 

‘  l^-aLtls  cLJj  ^_(_u  L^LLaj^  ^  cjLu^^LlII 

(J^l  JJLC,  ^  1  JLitTn-o  Lj  fiLaLtLaj  J J  ^  ^ J  *  L^LlLs  jj-*  ^^LJLL  80 

jJlj-ssj  Lj_jLLajj-i  ^Llsl  ijju^  i  4  ^ j3^  ^  ^JLaJLll 

.4_^ljj_!l  CjLfeIIlI.1  4-u^  «CLa^  La  ^Vl 

jJLaJtJl  jLiSLa  ^^A^^La  1 0  ^-^tJ  jjj->*  tl) ' 

^_<j_SJ  1  jj-*  L^  LLa-jj—i  jJ j_u:ajt_a  ^J 1  jj  ^  LlLs  1 jdjj-i  ^  1 

.^LlJI  ^m  2  -iLjj 

L^l  ^_a  4 c-(-l-L>J  1  (J-*  5j-a_jJl  aLLad  Luj-^  t  .>4"  La£^ 

.  1946  ^Lc.  dLL^  LSj-11  llUj  jJL-oi  J.^  er^J^ 

.  Liajl  ^1  fiLjj>.Lu^Ll  (2>^La-i  IjLA 

t  ^  j  lLUj  t  ^  *  jjl^elu  V  L^JL  1  ^JjiJua  V 

d)VjL»_ll  (J-*  i  aVj_A  d)VjL»_a  ' 

d)ljL>»j^l  iJJLAj  ^<_lj.jj-j?e_!1J1  jJl_a-C,Vl  t  ^  j  L  ;Jj  < ^  1 1  j2)5La-i 

4_ujJl11  d)LjJi3lj-5_a-i jJl  4>j.j?E_tJ  Lad  j-J-*-a  ^5j_a-J  fiLuLLajj-^l 
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plaJI  6j3jju> 


I  JjJua 

4500  • 


3000  ■ 

X 


2500  / 

2000  -I - 1 - 1 - 1 - 1- 

1939  1949  1959  1969  1979 


^  l^«ll  L^LLaj^ 


4  J  IjJ  II  jJ_j_us  I  jj-qj  CjI  Jul^  -  I 

J^L^))  j.1,^11)  1979  ^1  1939  ^>a 

tu-«-tl>JI  (jjj.(.<jj  4JaJe_a 

.  (jJ  La^j/ ^  jaLiLLaJlj  Sjljj  (j-*_5 

Seventh  Report  of  the  Royal  Commission  for 
Environmental  Pollution.  Agriculture,  and  the 
Environment,  Cmd.  No.  7644,  1980. 


^  L£j  1  JLi  1  ^  ^  ^  oJj  1  ^cuaJ  1  0 1 jJ-cfjJ  1 

.LiJJIi  CjJL:t_i  ^  (jVl  Cr^  L>^J  ^4_u_u^IlILo  ^jLSLi  L>.La4_i_u  JLt^l 

.  Lj^jLo  750  300  (J-*  1 98  \  j  1 945  •aI^I  ^L£Lj_u  jjlc, 

Lc, l-^j  1  Luaj I  1  1 J  4.1^ L-1  tj '  jJ  1  *-_) 1  j  1  J-S-a  ^  1  Lj£^ 

(J_j  'p  ^  L^LSLi-0  ^LjlLs'^  *-_)j.j_>J1  (j-*  (jr^^  Lx  ,  l^j-Lax 

dtaSLxJ  ,  cl) Ij LlIs Lj^  1 J  ^L)V  cl) LjJa Ll1:>.  1  L<la_)l  (2>^Lx-)J 

.  cicLv.  ^icL^JLl  L^IjLcV  Ljjjj-JLX^^  i—i j-jLj>JI  ^JL_ujj 

SjLjjJJ  (JjLx-*!  0^^  Cr^  (J^  itillj  (j-*  t-  '  *  i  ^LluJ 

*-_) 1  L?e_o  1  ^  ‘  ^  ^  ^  J  *— ) ^  L:tt-a 

jl  JLxVl  ^  J_33  i  t  ^  j  '  (_Jj  4_)jJ1!1  jL^L)  4J£^  1  jla 


16 


•i5J9>*^  pJbdl  JA 


4J_aL£jtil  5_ijJl1JLi 

j-^l  lLUj  S^JjlIJI  1  (.o ^  1  Jij_t^l  ^1  lliLi 

VJ  (2>^L4-i  V  t  ,  p  ^  pLitia-Il  IjuTnIuJ  ^  i  (j-* 

fiLjj>.Luj  fiL>.l_>Jl  j^PojLjlu  '  .  1  t-N  1 1  1 JLA  ^1  Vl  i  Ly^J^ 

LJLLajl  (Jj  L  LajL>.j  J-t^l  O"^  ifiL>.l ^  ^iSLifu-a  pjrt-Ja  i  i>  JLAj  ,  pjrtxla  i  4_j^ljj 

.dJllUl  pJljLll  cij^* 

.  j LTiSLa  t  ^  t  \-ujja  (J-Sj  J-I^  1  ^  1  j-L  1 

(j^-J-'i^l  JLjjlJI  JJLc.  (J-*  Cr^!  1  ^U j-^t  Cj1jL>.j^_^ 

(j-C,  jLi_uaJl  ^  Ij-Aj 

j^JLu  ^llLo  i  (J-Q-iHiJ  p^  jJl^  ^Liiuj^LJ 

CjLrtJlLL  CjIj  f—SLu-ai  ^  (j-*  (j-oisLLaj 

.(jjiw!  ^Ijj 

5_Lj_L3  ijy-^  ^_jJLjlJ1  Cjlli  (—sLtjuaVl  ^Li  p ^  '  ^jGj  Lo  LJLcj 

iSjLo-  ^  '  5 JL<^i-u.a  ^j3  ^Ll=*o  ifiLj^LlJl  ^  1  JlLlU  4_Lj_al!Li 

l^Ll^VI  i>J_A  ^  •"  ij—aVl  Aju^j.JLja  L^l 

*  J— ^  J-iL-^l  ^  ^  ^^LlLi-uJ  1  (JjL^I  LiIu-cJI  4-t-i-uj 

t  ^  ***  J  ^  ^  C7~^  ^  ^  Jl-L^-i-uHJ  1  ^  CT^  C7~^  ^ 

^-ajLSJkl  <LjJ->»-in  CjV^LcoJI  ^  ^ 

^LuJ  (J-*  (jr^  fiLuiLiJl  ^_aLl11  3l  ^(J-J-Slu-oXl  1  jLoj 

(J_A  ‘  L oLc,  3 U  '"'  ^  (jr^  3^*-“  pi  •U.V  Lo  p  1  •  t-s 1 1 

o-jJ-^Jl  ‘  c-J(£^  jloJ  3  ' " 

JjjjrtHJ  VL:»«"mi1  CjLo^I  3l» : Swaminathan  3ljLt^lj_<_u  .p.jj^j  JlI^II 
ijjy^LolL>-Vl  Cr^  t c-(-»-3J  1  L^-lo  JLj^  jjLuaXl 

Jl-oIs  ,((4_j_l^1  SjL^lj  4-u-o Lli-3  1  S^lj^l  3^  l£J3j  < 1 1  ^p_>Jl  4^1  1  A 1  . >»  a 
i5jj-3o  4-<a3t-(Ja  fiLLa:>.  [^Li  fiLo^lluj  3^^^  ^  (1>^ 

.4o.^l  ^  a  ^  A"  A  a-LQ-lc  a  tAs  t 

j_4_LI1  ^L^  VLo  [^jL:t_i  3'  3^^^  ^  4.jj>.Lu^1  ^Lojjl  3^J 
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pJbJI  6j9jji> 


^  ^  ^  4_L<_uL<_uI  l_L<_U  I  U_l^Jt-L.U  p  t^  •  ^  ^^U_H-1 

^  Lc,  (J^  *  (J-^  ^  ^  ^  ^  Lc,  (—sVI  4_»_lj_u  (jj-IJ  -i 3-*-i 

[^jJl  ^1  CjL:tj|  oJ^  i  1  ^  t  rn?\  (Jj.Sj>J1  SjaJLc. 

(_)Iu_jJU  ( JL:t_LaJlj  (j_a:>.  1  j-<_uJ  1  ciJL^Vl  jj-*  (j^3 

i^jja  Lal^jX, 30  *— ^  ,54^^  Lh^  Cr^  C.«-iru  4  jj  Vl 

Cr^i  ^  U~^  cJ^  1  jL^-i-u  L^JisLfliJ  c  *  JL>.1  jJl  CjjjVl 

(jLiLJl  (J_j_u:3 L:t_a  5jlij_>J1  f—sLLuai  dtxbj  .jLlSL^Li  j^jJLo  ^ 

^1  .jLiSL^Li  ^LLLsI  4lu_o  (J-*  *— 0“^  ^ 

IjLAj  .jLnSL^Li  Ltis  12  ;J j ^  ^  4fiGjL^^  ^  '"■  ^  L^LiLi  Lc,jlj-a 

■J J  ^  ^ '  c-tJt-i  [^j-11  clijijVl  (J-*  IjIjlS^  '  •  ^LlL:t_i  j-jjSLJ  1  (J^jua_>JLl 

.(2  (JSLiUJl)  4^Li_jSLJ1  5jl<i_4_uV1  jj-*  ^>-1^ 
i>l_>»j  ^  J  Cr-^  ^.LLaJLll  f—SLtjual  SJ^LJoil  0-iL£^ 

L^\[  Jl.^jlI.1  (^Jl^cHII  IjLA  Cj I 

^ J—*  *  5_4_u_<1^ J  filjLJ Lfo  J  i  4jUJ  i  LSj  t  ^  1  j J  V 1 


4^1_lS>L-A  ^  I  ‘-^  ' 


IjLA  J  ^ 


t  ^  ^  .  Lt2a_il  4_4-J^Lo  C:r^-9  CjLs^LLo 

^c-<-ul jja  fiLcljj  (J-*  /t  ,,,.'»- 4  ^Lil  I  I  0  ^ 

<Lc, j.<jj:?E_a  t  U',  i^\  1  1  jjt  J (jy^  (J_t2iAl  1  , 4ji^^  1  ^J 3-S->J  1  j^yb  4Jl4_uJ  1 

^Lii  La-4  4^L»J1  $.L:t_il  ^-jij<ij>>  (j-4  L>*  t  ^  L_tiJ  i  70  fiLiiLiJl  JL^jlXI 

.  d  1"  1 1  JLjJjlII 

4j_<_u_u  cj  L-Lu  LdI(J  I j  cj  Lu-L»-<-<.fjJ  I  ^  t  ^  1 1  ojl^jI  jlSJ 

5_j1_LjlJ1j  SjLjJl^JI  CjLcjijjJkl  t—SLcLisI  ^  ^  *  lLUjj  4  4J-4.tjJ  I  411.1  5 

4  LaJj^h-uJ  CL«-il^  4.4^t_LiaJl  jj^l  oLl^  V  JLl^  .  5_ijJlJLj  L^  4_j_LLlI1 

iSj-^  1  tj ^  jJ-i  4"-  ^  ^  1  ^  ^  .  4_L4_u  (J£^  ‘— ^  1  1 ^ ^  1  j  Juu2l1 

.  4_j^ LLLa_Li3 1  5jj_<-saj  4jjj-4  ^__)l3ljl  ■  L  Lddlj  4J1jL4-4  CjIjI^  4i^1  l5LH^ 

Vl  jLj-SL^Li  '  Ls  I  ^Lu  jLLb  jLLa_a^L  ^j)j-ll  jjyxIaljVl  jjy^  Lol 

LiJJjJ  .jLlSL^l  ljt:>.lj  LlLs  jL£L1L  5_»_^jJL1  ^^^yjJaljVl  ijy^j  ‘'^  'j)* 

^  ^ Ls«"  c-SLu-ai  ^_^1  4^L>J1  CjL:t_iVl  (_3JL^ 
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pJbdl  JA 


8 


^jLUl 


1965  1970  1975  1980  1984 


^  jjVl  (Jjj^Lje_a  -2 
SjjLixi  1984^1  1965 

u'-^  (jr^  L>^W 

^LijjVl  Ja_>.V  .<Uiljie_a 

j  .  >-s  I 

fiLLAJua  Ojj-L^sj  jL>JI 

•  4jjji 

Source:  Food  and 

Agriculture  Organization. 


.fiL^j^LLl  aJJt 

CjIj  5JljJL>.  f—SLtjual 

Cj1j_lj_u  tjlj^<i-rt-i-oLj  ^-Ii-t-3  4_uljjJl  Cjlj-olaJl  V 

^  4_ajLSJLl  c-JjLu  ^1  , ,."  5JlJJL>.  idJLjls 

5jjiaJ.l  [1.US  V I  j  ^  d"  *"  ^  ^  J-A  t  Jju 

.  4_aJ_SlLo  CjL?e_il  (JiiiJ  ^1  c_t:?e_i  i  lluJL>. 

^L£j  nj\ju^\  fiLc,L:t_a  1 96 1  1 959  jj-*  ^-u-uJl  c1)Jl^_iIo  Jl2J 

d_i t  ^ ..j^ L^ Lt-i-o t  (If* 
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plaJI  6j3jju> 


j<uSJl11 

^L_ujj  ^^_jJLo  I  6  (J^  VLo  fiLc,l_>JLl  i> JLA  (J-^ 

LjlS^j  LijLi-ajK  ^ ^ (JLaisVl  Lfli ,  Lj^jLo  30  L^-ij  (Jj  ifiOLo- 

Vl  (-_£l_i>Jl  dll j-Li-u  ^jUJl  u_) jL>.  (3^  ^ ^  jjlII  jqJLs 

*-_)JL>.  c_(-i_<_uJl  Lai  ifiLc,L>JLl  (J-*  '  -  <  Lt-i-i-o 

(^1 J-<-u^l  5j-uSLIl  ^Lj-ajL^nJl  jLo  Sj-iS  CjJlII  Jl2J  ,  « ^L.u^j  11 1 ))  ^q_Aj-jSL^ 
alj-iJl  ^Lul  (J_<j-*J1  5  L ^  I 

tjL£j  i5jL>.j_a  51-s-^t  LiSj  4_1£^  j-u_uJ  (jl  4£^^L^Iu_ulj  ^Lj  5jj:kLlL1j 

^ l£^  LI. j  .  (2>^La  I  La  4_i  Lll.  1  0-pe_j  a  i  J-iJ Li  i  ^  ^  ^  L)  i  LjlLs  1 
1  5  t-N  ■^t  1  ^j_a  gl"  ^  Li  Ij-jj-aJ  LJ  '  (J^  (J-*  L) 

(_£i£:  Luaj  *-_) 1  (J jjuairt-a  ^  1  L^i£^  LaHl  1  ^^j_a::?E-a  I  JL^  i  Cj j-iso  1 
gLaj-SL>Jl  Cjjj-a^  i(375  jjjJl  ^  (J-*)  1958  1957  (J-* 

^_ySLI  4m  3_<_u.a^  4.1-i-u-b  1 959  ^Lc,  *-_)j.j_>Jl  ^Lul 

Cl<-»-a:>.L5  . 4_j^Lu-aJl  ^L>J1  -ilj-Ll  Cr^  (Ih*  ^  (JjLu-uj 

i^\  i(j-^  ^  :fl  ^1  (jyic,  J_iJL>.  (J-* 


-3 

Jl^J.  1984.  1950 
^  l__d  ^  ^  (3~^  L 

3^^_J_jy5LII  gl  j  a  1  II 
'  .‘  *  (j~^  4JSjL^ 

(jyi 

1 _ al  J96lj  1957 

j  j  »  jL>JI  L^cL^jl 
O— ^  L-j-jj— ^«.j:vLj 

ft  I  5jj_ILJI 

^«_:vLj  ft^^.:^lj 

Sjw)  «  H  o— c, 

.  ^  <'“' I  uii L<.u.ui^^ I 
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Source:  Vaclav  Smil.  “China's  Food.”  Scientific  American  253  (December  1985):  104. 


pJbdl  JA 


Lu_uJ  1  c-tTiSm  (J-*  J  ^  (j^J  * '  ^  ^  l-<i^  uLa_i_tiaJl_i 

L4-4  I  ^ L£^  ^J ^  1 1  ^  1  1  ,^."C  1  j  (^)\ILj_Ljju3  LS_a  1  fili:>.j-J  ^1jl3 

cjLLiLcuJI  ^oi-t-uj  1  Lxfiu£^ V 1  1  ju^  cl>^j  * ct^ 

fiUlj  4uLa_S^  05:*^  I  0^  I  w  (Jjjua_>Jll  ^Li 

.jLa  *-1^3-*  JJU  Vl  (3  (jSLxHJl)  I960  ^Lc,  Cr^i 

^L£^  j-Jl  (J-j-LSJl  ^Lt-LaJl  (jjjLlII  (—Sj-tiul  lJijjJI  fjy^j 

J 1  j— jJ1j_u  Li  (J/\_uaJl  Cj1J_i  I960  ‘-^-*-^J  *0*-^^  ^Lt-LsV  ^  ^  jl^I 

lj-3L>.  p  a1  t-N4^  t  j^jJl  ijJj-fiiSl  LjLijI  (j^jlj-<iJJ  cjjls^  i*-_)3.j_>Jl 


^iSLi-uJl  ^^j_<ij:?e-o  (J-*  ,^.lt  u-ij-j-^Jl  4 L?e_o 

cj  jLo  cj 3_a  J-*-ij  ,  1 952  ^Lc,  A-lI^  lJ^  ^ 

5_jj_4_aj  5^Lc,j  ^_y_4-u LujjJ  1  ‘^p\-L^'^\j  4_jJ.<jjl11  fiLcljjJl  Qja 

.  (l5j-ll  aJJt  4^1  7  <Li_4_alj  jjj-Li-o  *-_)^.j_>Jl  jJjjuajrt-a  4<Lc,j-4_uJ 


^j|  .  1 983 j  1 950  (jl*^  IjJlaa  ^lUJLI  *1  juLlI  ^J jL*_a  -4 

Lai  .*lj_4Ja_>JI  SjjJlII  ^j_c.  t  j •  <  j_>.  1975  j»Lc.  jju  j_4^l_j  jL>JI  ^L^jVI 

(JSLiuil  (_^l-*-^l  j  Jo-sail) . 4-tia-L<-l I  t^^L(.u.a  ^L^jl  <l>.jjJL  ^«-^L  (jLUl  <LcL^jI 

.  (d^,,,^i\  3 
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plaJI  6j3jju> 


ifiLlll  12  4_Lj_u_tJ  (J-oLc,  (J5L1  4_jj>.LIuV1  CjJl^jI 

,  (4  (J-SLiIIiJl)  (j-J-i-u  L4-«3  «Loj^  ^LjlLsI  *^tl 

j-xUlL  4-L<Ja LI  1  j_u_uJl  Cj JL^  ^  <^tl  ^1  jjyJtj  ^iSLtTu-a  4_43  tiU j 

fiL^_uJ^  i ^  ^ ^  ‘  ^ ^-3  ^ ^  l) ^  ^  '  c^<-Li-ijj  ^  ^  1  j  I 

i^Vl  (jy2:>-  t  (j  l5Li-uJ  1  (J-*  ;Ji'^'*'  '""  (J^  <UjL5J1  ‘1l>.  Li-u-l  1  t " .  <  ^  1  LiUjll 

((^Lij_i))  4_SJia_Loj  L^LiLc  cfiJj  <(^1 ^SLu_u))  £>  ^t-N  f  a  cj ijLnSL^l  ^ 

^Vl  «^tl  ^j-Lala^JLl  L^LiLc  t  ^  < 

^;J  “^"  '  '■  4  ^  ^  4_L^_aV1  (J-*  LJL5^^ 


:LiAi|ljiii  4^  J 

lliLL^  i ( I  jL>»Jl)  Llojj^  1 ^ . >\ -^ 1 1  Ln_ul  5j^  ^L>»j  ^  lliLL 

i"'  j_sJ  ScLcL^JLIj  ^jjuJl  *  (^jja  SjLSJl  ^1£Lj_u 

*-_)l_Lj_uVl  aJJt  5jL?eILL1  ^Q-a^U  fibuLUll  (FAO  jL-S)  «Lc,ljj-Jlj  ^JjLjJl  3_<i_li_La 


^-j-ii  llij  ^LIL<j_5  ,<Lc,1jjJJ  5_]jL»_a  ^Lc,  ljr^3  *.CjLa^SL>Jl  4_i_uLu_u  . 

fiL»_^  ^  Cr^ 

fiLj_ijJiJ  1  \-ijjj  i  Cj  La ^-SL>.  ^  i  <jy^3  *  ^1  ^  (j^  J  L*-<-o  Li  L^ 

fiL-j-S-j^j-sVl  CjLo^SL>J1  jJtlu  iL^^jljJL  c1)1Jl£:L_u-o  4JLj_iiJl  L£Ljj-x1j 

i^jja  1  j  t « ^  a  cLcljjJl 


,  (5j:LL-alLj_u_a)  5j_iJL>.  fiLcljjJl  JJaLu  . 

.  d  «>\  jl  4_o^LuV1  i^^1ju±a  C.«-iru  (^jJl  eJiiitlJl  . 

.  jJ-a  JLil^j  jLjjl  . 

^  t  ^  jA£^L5  jLL^I  j-_j_i_u_*J  1  (J-*  (J'-»->^  4_^LjlJ1  diLj-a-uJl  . 

.  Qjl^  ^1  4_LdJj-5Vl  CjLa^SL>Jl 

1  t  "  *  j  t  ^  <  0-*  3^ 3^  5 JLiJLc,  4_Lajj-£  i  4_a3 

La^  4  L^JL^  j  ^  Cy^  L^La^^Sl^  4^^_u  La  ‘  1  ^  AM  L.JJ 

IjLA  ifiLjJ-LajJl  (_^lj_i_oVl  d L  ^  1  ^.IjjlJI  SjLjJ  ^^\  ^  ^  t"  <  V 
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i  5  1  -ilj-Ll  L^-i-u-SLu  (.^Lrtt-a  ^1_<ij1  ^1  IjLc, 

^l£L<-u  CjLiiLaJ  4-ll1j  '  BjUJLaJI  LajI^ll<-uIj 

t  i  LU-jO  Lj  1  lil  i  J  l-<^i-uJ  \j  c!lc::fc-L!  1  Lo  1  ,  5_ua_o>.j  4_u  1  JLc  J 1  jJj:^  1 

JulC.  ^^IjJl  ^IjuljI  l-4-«  ij-ijLO-alLll  (J_jju:3  1_>JL  ^Lua_uaie_a 

1985^.1^^  -  p  ^  *  ^-IjjlII  (J-* 

^1  lLLIuJ  5  JLiJlC,  fiLLfljj-Sl  LjI  jJj  fiL^J  ‘  ^3:P'  «Lc,L:e_4-i  ^L»J1 

^jLLI  4  jjjJl  3  4-t-i-u-b  ^jJLiljlb  L^lSLi-o  t5j-i-a£  JLifl/l  <Lc,L:t_a  L^ 

^  1  J_5JtJl  (J-*  LJ*  *  L^L£!-a  1  Ijj  tjl  Cy^  ijy^  ‘ 

l^jja  ^1  jJ_Jl  ^>JLA  4-l^-lJI  i  1  ^  .*^.t  «_al£^  ^1 JLC  jI^^lh-uV  ^  V 

filjLSl jJl  ^1  jJjJl  fiLt-sLit-ij  j.j?EJLll  jjL:tjJ  J 1 

.  cLj_l_L>.  1  J 1  1_>»J  Jij  1  ^-4-1  4lLjJiaju  (2>^L4-1  La  (J-^  t  (_^j-.j.SL1  1  1 1  *__) j_l>. 

i20  I  0  Cr^  C:r^  jLt-i-oVl  ^  fiUi  FAO  jL-iJl  5  Us  /  a  jJLSjj 
^1  ^^_j_Li  2 , 2  ^LjlJI  LilJIi  l—LOj^l  Cj  1  j  1  j-u_(_u  1  o-iiSLl 

(J_<-tn_u_u^  i ^^_jJ_i  I  , 4 ^Ti-LLi-u  SjLSJl  i>JL^  CjIj jLt-saJl 

l_^jjL2j  (j-^  1 00  i^\  Lajl>.j  *-_sj.jl^J1  (^ j-u-uJl  ^^-^cjlII 

.(5  Mill)  ^J-I^  LA^tJ^  L^J-^ 

j^lTiSsJ  gLt-i-al!Lj  ljL>.  ^JL:t_a  C^jrt-i-ua  1  4_l3jj-3V1  jcilj  Lo 

Vj  ^  'Us *  <  V  ^LcjVl  IjLA  oILul  jL^l  2  ^ U.  > A  t iS~3''^ ^  (j^ 
(1984—1971)  fljisitf  <Ljfljj3ij  5j jijJb  (J  o'j;^  —  1 


^•■■. J '  ^  ‘j 

5,2 

5,0 

4,3 

jL-Yb 

0,3- 

2,2- 

Wr-'j 

2,4- 

bu 

African  Agriculture:  The  Next  Twenty  -  five  Years  (Rome:  jj^^i 
Food  and  Agriculture  Organization,  1986) 


plaJI  6j3jju> 


^  -a  Lol  ,  1Jl:>.  3^L>.  5_ijJ111  cfli_jj>.  4^1jJ_l11  Jj-*  cJ:4^ 

L-^l£  Sj-^I^ILLI  *J1) Lj_lSIl1  1  (^^-u-Lalu  £>  1  4^1jJ_l11 

.  (^jjij-iiaJl  tilijrfc-jJI  (J^  jJlj  5  jlj'^1  CjJLikj  jJ 

Qja  5JL_u1j_u  cj LLn-gj&rJ  1  (Jll-4_j  ^Lj^l  ^L£Lol  jLAJl  olLul 

4^  JL>.  Cj  1  j-uju  '  '  1 1  J-*  L^JuJa j  (1>^ J  LJ  1  LfoX  1 

4_o^jL^  5jLcL_u_d  ^  i^jLi-alLsVl  ^1  jJLJl  4_4_uLu_u 

4_jl::t_a  (^j  ^LlSU  L-4-j1j  4^1j_4_u1  JU_u£^  i4ljLA  ^LlSJJ  (J-41^ 

‘j  -*■  t  ^  tj  jjJuJl 

^1  jJL^Ls .  ^_yjl  Jl^  tfitjtj  1  ^ <nr,  juj  ^^_jJL>J,l  ^^iLjljJ,!  L^ 

, t  A 1  1 1  j  fiLj>.j_mj  5jlj-j:t_LJ  4_ajLS_a  ^_<j_SJl  jj-*  (— sLu-ai  ^Loo 


12  3  4 


.2010  ^lii  ^1  1971  .  1 969  L%^I  -5 

Source:  African  Agriculture:  The  Next  Twenty-five  Years  (Rome:  Food  and  Agriculture  Organization, 
1986). 
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•i5J9>*^  pJbdl  JA 


jjl  <Lc,j-<_u_i  ^  jjVl  (J-*  <— sLtjua!  (jT^lj 

^JLjj  i4_iJLlL:t-o  (^^Jal—Lo  Sj-iiilllLl 

SjLaL*-*  ^1  ^  ^  ^  ^  (J-jLcoXI  iJjLA  jLAJI  5_<iIa_La 

j  ^  1  < ^"r -V- 1  *  5_a^^Juo  tl)5^  cflcJfc-LU  iLjIje-a 

aJJt  ^l_=*o  4_jJLj_a  V  0-1  L£^  4_lSjj-3V1  tJj  jJl  JLaLjlXI  aJJt  (j-* 


(^Uiii  f  w^I  ^jfi  Cfi^)  j^l 

i I  U>  4_<i_<_aj  ^ 9 , 5  j^:t_i  L^ 1  (_pLjju  (j l^  Lo Lc,  (^/\-i-ij-<aJV 

JJ-C,  O Lj_L^ L<iIL!  1  ijy^J  .oLiLiJLi  ^t-N*  'S  1  <>»lj  i  I  1^  \  ^L£j 

itfif-LuJl  L^LiLc  (J-*  ^o-Li-u-i  4  Lj^jJLo  42  ^ISLi-uJl 

jLrtjualLll  jl  Jjlj  ijJjjrtjJLi  4^_uJl  OJL^ \j  i jL:t_iIoVl  fiL:t_uJ  Ojjuj 

L^Jl:>.1  aJJt  5jl>.  (J-*  t  SjJls  o3l  ^  i  Lc,Lj_uj1 

LiJJj  4  jL-^-ftJI  4-ILijl_>J1  ^ 4ic.L>tJL1 4— iLlu-uI  o-iL£^  ajjtj  i^L-uj^l 
<L_L>J  0_aL^  O  Lj_l^  Li^  1  ^IjLi  ^  ^L£!_a^Li  4^1  jJLu 

3_a^SL>Jlj  Sj^rtlXl  qja  (^;\!11L£j  (J^  L>*  ^jThUla  Sj^j-saJ  4_aJJ_a 

1  jj-J  1  ^LLi'^I  (jl—i  4_L:tJJl  aJJt  O^LaLb  i  <Lc,ljjJ  5J_uaAA  ^Li-uljJ-i 

i fiLLjj-LaJ  1  t  ^  -^tl  SjJLS  (J-^  Cr^  «Lu-uJl  /5  ^Li-i-u-u 

jLjuaJLsVl  <Lj_<j_lj  jJ^_4-i  tji  (J-*  4_o>.LuVl 

SjljjJ  Lua  1  ij^JiC.  'jj  jJ L^C.  ^  1  jJtlu-u Li  4_L:tJJ  1  4".  ^ L»J  1  j  ^ j3^ ^ 

4_tJ.^e_A  4_jjj_a  oLc  'jj 

‘  ^  ^  *  S^^uLt^  «Ljl5t_«  oLcLu-ss  ^LiilijLij  4fiL^lj^l  oljjVl  4 S^^^-Ju-ss 


L>.1jIl31  jjJju  O-aJl^  ^  4 4_j£^^1^Iu_u  1  4_i^ljjJl  oLteH-lLI  4_>JL»_a 

4^jjJJ  L^LrtlLLa  ^-jutij>^  ^Li-uJ  ^1  t  oLjt_4->iJ  ^^LxfoXl  VLi 

.  L^Lj^  5  1 . ^ t  L^IjljLc.  j-^Tlli-uj  ^.Asc^  oL^jLtj  ^ i"  ^Li  ^ 

'.  4jj?e-U  1  dt-iTi^^  JL^ 


(j-A.j>.^^_iJl  5_j:t_Lua_a  ^jLjljJI  4_i£L£^  Ct^-5^  tj'  i— t4:t_i» 

c-u^o  c-t^e_i  4^jm 

V  5j_5Jl  4oL^jL»IL!1  5j^l  $.^j?eJJ1  c_t::t-i  4^1 :  Li^ji 
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plaJI  6j3jju> 


.(JlxSjlllj  (J-^J  i4_ajLSJLl 

CjLujLjuJI  t  ^jjJl  ^^^^IL<_uj  Vl  c-«^e_j  : 

<Cb lij  j  Lt-i-o  t  (_jjL5_a  L^ljJl  *-_)j.j_>Jl  ^Llt-uTiJ  j  \  fiUJLc,  c— ulj-tla 


jJL:t_a  j  1  j-4lu_u  Li  fiLtia-iit-Lo  i4Jj^^Jia  CluL£^  Cj  1  j  L^Iu-i-u  1 

^^j-uu^sIlI  1  Cj Ltfu-Loj  (jrjjJtHJ \j  (^j-J ^ Cj lilj-LaJ L£^ .  4_jjaj^  1  4_u::tll  1  1 

'  '  <  1  jJ  ,  L-fl-jj-J  1  ^  LSLi-o  ^0— l-LcJ  \j  fiLujJl!  \j  4j:tjuaJ  1  ^J  L:t_a  - 

5j-i_uVl  p 5_iJjl1!1j  5j:e_uaJl  (J_<i_xflilL!  ^_i_u^IL1  CjIjL^Tlli-oVI 

,  ((jJLoiaVLi  ^LulJIj 

C.«-j:fc-r>o  L^i  i Cj Lj_u3^Il1  1  4_u^^Vl  4_a^SL>Jl  dtjua^j 

jj-SLlj)  .  4_L:till  (J-*  fiLo^Lua  5jL:tILl,l  Vl  CjVL£j 

^  ‘  ^  1  ^  ^  ^ujJ  J  (^T'UlLl.u  JUlJ  ^qJ  L^  I  1 

3-o^SL>Jl  ajjt  ojlsj  u_)Li_i_uVlj  ,  ^ Li jij  1_>J  1  4jj-jJL>»jj  £> 

^j))  4_j_<_a^j LL 1  L^ljLajJLd  CjLu-sa^^l  lLUj 

(j-a  J_>J1  '  '  i(^ jLt-aJLaVl  ^_<i_tJl  4l:>.j-ll  jJt  ^^j-LuaHJl 

(j-*J  »  «^jLua_Ll  ■  n  ^  Cr^  ^  '  4^ l_4_i_u  1  jJ  1 

5_a^£L>Jl  ^1  jLo  (Jj^I  ^LClaVI  '  .•  \  i 4_u_u Lu_uJ  1  fiLo-LtJl 

(—a^ljJLl  aJJt  (JiLo  ^1  , ^Litia  j)  (j-ulalj 

^^ylLll  CjLjj>.^LuaVl  Lja_ii  (_PajLju  i 1 J  jl  I  Mjtl  LAjJtlu 

4_LSjj-3i  tjljij  ijy^  jLill  L^jJISj 
4L>.jJL1  JLil^^  lLLLlII  ^jLi-sall^l  O-ul 

0_3'  O  *"'^  1 n1  j  ^  > 1 1  j  1 1 

t-\ "t  1 1  ^^^_(_ul_i_u  1  jl_AjijVl  ^1  C-c-iTij  SjLc,  Cj1^_L(_u  5j-j.3t_i  lLUj 

(J_j_j_i_u  (J.£^_La  J_aV  <Lc,ljjJl  c^lj-iiaJl 

i^_i_ul jJl  JJ  ^ '  *^1  J  jLLa^VL^  .  [jua  jj-iJaJl  (3^3tJLi  '  ^ ' 

^jJuuaJLl  lLUj  » Lllli-u  1  jji^alu  Lua-il  ^ILaIu 

(j_uij  4jV  ' ^ J  '  ' ^ "  ^ '  (J^  JJ ^ '  ijy^'  ijr^ 

-  ^  s"' '  ^Li-u-11  c_<JLLaJl  ^j^Ul  (jm 

4_LSjtj-5Vl  (JjL_aXl  jLill  CJ  Ij^Jola  jjyJJ  j-uH/i  jj  L_£Lj_oI 
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^L^LcuJl  1  \  ^^l5Lt.tjJI  jlrtAjVl  LiJJj  ^JllLa  '  ^ J J ^ 

18  Lj_L^  O^J-’-^  Cr^  ^  Sjuo  jLLa^l  aSc. 

jLl^a-SVl  (J-^  (J-*  J-^^t_jl  $.lj-j>.l  j^i  i_La_3  ^_4_i_ul  ^  Li£^  ^LaLc, 
p  Us  ^  Vl  p  . ,.  ^  tl  L^l  1  ^  s  ^qJ  ijL;c-^Vl  IjU^  \  ^  4_Laj^Vl 

^LSLt_uJ1  ^ ^j^i-uJ  1  ^ju^l  ^ Lcu-U Li  ^LSLt-uJI 
.  I  ^  lint  I  ^  ^  f  ^  JU^  I  .  .  I  A  i  ^  ^ 

^  .5j-jLiJl  fiLLojVl  CjLc-L:^  WjDJ*  C:r^  *^J->sJ  CluL^  Lo  lj-u£j 

. ^ L»J  1  (J-*  Lx  4jlxj  <Lc, L:t_a  L-u>^  Ij^^i-o  (J^Lxj  J L-t-a  Lll  1  J 1 

(2h^  lJ^ _ L.u_ij  (^^'A—iU'l _ *  ^  (2j— *  ^  ^ '  cHjLx  1  U'L— ^  ^  ^ '  Ly~^^ 

(^  ^  1  ^  ^ ^  ^  LlLlli-o^  ^  (J-* ^ ^  ^  LlLul-i-i-o 

j_Lo  ^qJLjlII  CJJL>.  Qj-SJl  cl)  Lj_LjJLJ_<_0  (JjLx-«3  JJlC,  c1)Lo 

Ij  LcuTl)  1  (J^  i  ^  L£^  1  ^  f^U.«  ^  (1>^J  ‘  L:t_a  Sj-ilo^  (jr^  ^  (J-*  *— Lx  I  940  ^  Lc, 
C-t-l-<-fj-)  t  ^  *  -a  JLjJlJlII  uIjJl^  4«I^L<_uJ1  C.UJL>.  LiJJj 

5_jj  LLa  u_) j_j_>J  1  Jijj_ILi_u_)  ^ !  JlJ_)  1  <Lc,  t  Us"  . ,.  Li  J  l_t^  ^  1 

(J_jL<_uj  L^jJ  ^1jJ_J1  4«LjJ.Ljl!1  <— > i  SjL^o  jj.Laj  (J-ciaAj  «il^Lc 

SjlcLi-ijx-LI  (2>^ «IxjLj_uJ1  4JxjVl  Lxl  4  4jkjL>Jl  (^^JoLlLI  t ^  .>.^1 

(jl  liilJI  Jj-^  LiJ_Jj  *(jt^Lj>J1  (_^^Iu_aXLl  Lj_uL^ 

-  Ct^  g. Lllli-u  1  jju  Lj^jIx  730j  340  VLx:>-j  5_)jJl111  ^l^uj  ^jlc, 

^jjuJl  ^ '  ^1  <UjL5J1  j^Us/tl  llLuJI  jl^L^ 

i  jJ  1  ^ j_i_o  (j-*J  ^  (J-*  ^  Lj  Lx  J  JLxj  1  Jjl!  1  ^  '  (j-*  ^  Lj 

.^jLualLsVl  fiLjx-uJl  4J  ^  . >» «^ I j 


^jr^jlj-X  ^L»J1  (j-*  ^Lil  (j-yLj_Uj  jJ-*  J^'  L)l 

Jl_^ ^1  (J-oVl  (3^^  *  . >s  1 1  Sj^IlJl  Qja  1^  Jl_jxIu_uJ  ^  '  LJLc  ^\-Xju^ 

4  iSLi-gJ  1  JX-lI  1  c_i_L>.  1  Lj_l>.  j-u_uj  i  ^ j3^  ^  LrtHL  1 

5_l_i_i_o ^_!  1  ^JLA  ^1  ^^^-:?eIL!1  c1(J^  .jLi-i-saJl 

djULSLxfux-i  J-^-*-i  ^LI^  jlSlbl  t  Aj. , ^  1 1  ^JJL>.  llU  jJ . jx-LU  4xjjJa  ^  .>>^1 

(j^jlj-Ll  ^xLliJl  JLj-*-)  ^  4clt::t_L!l  J-^-*x  jjjJl  jLi_t-aJl 
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^LIi_Jl  IjLA  LtTuJ  ^  I 

JlC,L_u_i  ^  i4_j^l_tJl  ^IjJjJl  fiLc,Lul  (2>^L4_j  V  i_La_<j_tJl  IjLA  0_u 

.«L_uJlI.1  Clt-ge-J I  JLaLjlaj  lJijjJI  CjL«jJjlI.1  ^jLu 

^IjJkl  cl)^LSLxfu_a  Lol  JLaLjlXI  (J-*  ^1  j-^Li-uJ  (3^  cIiLojJjlLLs 

ijr^J  4_jJLlLa  (J_j_u3  L>JL  1  (JjLj>iJ  c:ii-iL£^  J-ALjlXI  jLju  (3^ 

(J^jljJkl  C_l_U_uJl  ^[ic,  ^Q-iIoJeIu  i  L^  fiLj^  LlLa-ua  1 

.  J_aL»_11  aJJt  ^L-:^  SL^L^e-a  1  jlafu^  jLi_uaJl 

.CjIjL^Ij  c_;^JQU  CjLc,^  t"i a  lLLl^I  JLc.i  1977  ^Lc.  ijy^J 

l''\[  •  U1  ^  a  SjL^  LaJjljj  iL^jj  5j-a  IjLA 

.  J-L^l 

^  4_C,ljjJl  ^jy^  fiLLaL»Jl  (3:Pj  Cr^ 

4_>.IjJ  1 JLA  a La-LtJ  1^  ^n-u 1 

LiUIij  i (^^j-Aaltil  filLiL^j  4j:e_<J3lj  Cj  1  j l_JuIu_u  1  Jj  . ^ 1 1  j  1  j_<jJLl 

lj_A  (^^^ialjLll  ^aJL_o  (J_ij_ul  .  4-La-Lt-ll  5  < ,  i  ^  1  ^"t  1 1  5_3jjtXl 

(6*) 

jJLt-iajl  c-UjILi  (^j-ll  i  (5_jj»aJl  ^n-o ^  (J_aLc,) 

Cj\  ^  J  j'  Cj^LILi  I  ( ri  I  (J^  Cr^  iy\  Til)  a 

JLjJLLc,  jJL_ua_iVl  V 1  ja.^J_a^  c_<-*-uLtJ 

c!l«-pe_i  Ly^i  ^ ^ ^  ^ J ^ ^ 

4_LaLc,  5j-_i_ul  1200  j  500  [j\-i  ^jlj-ILi  La  JU>.ljJl  ^__J_1_U^J1J1  (J_aLc, 
(JLa  ^ L 1  4_u LaJ  ^Li-u 1  (J_a Lc,  ^  ^  '  i ij\£:. j-i-i-u  I  jCLLi  SjJlS  ij^-3 

4 1  JUs-i  <-_3 1  j-_4lo Li  fit-j-a-J-Lu  ljL>.lj  Laj^  4CjljLjJl  aJJt 

^Jj-L»JI  1^  1  O^l^Lufol.  1  V 1  1 JLA  j  Jlo^ 

J^'LL  1  ^  a  j  a  * "  ^  j  I  'ij-Hl  (JLa^  Cr^  4Cj^^  miU 

j-jL<-uVl 

ja-jJjuJl  uliljj^  ij\j  '  J-4^  4[^jL_uIlIL  ^_aLj-j  (_)-ialLt_aJJj 

5jLj_aJlj  «l_j^^^l  j^_y^t_La  LjLjju  ^J-aJiitj 

.cLa:t_Jl  Ju^Luaj 

<^jjuu3  L^i  ‘  L^ILalj-t^  4jj£L_4i^  fiL^lj-ll  aJJt 
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IjLA  L<i£^  .^Jl_>J,l  IjLA  QjL»j 

[^jJl  <a  1  ♦  tl  'a-  I  tl  f->^  4  (Jl?^  J^-^1  er^l  '— jl  <i  ».^U 

Cj  1 J  Ij-il  .  fiLLa  (J_a J_i  L<i£^ .  i  ^  L£^  iS  '  (J-*  ^  ^ ijr^  1  (J-J-S-l 

(j-*  ^1  jj  i  La jL>.^  ^Jl-jJ-oHJI  fitiLu  Lx-4^^.^1  c^i  ^iJla 

iSjLjaJl  cjLfa^Vlj  duLij*^\  J  <>.at  jcSLjxjj  t4  <  MI'S-  a  JjLu  -iLi^l  4i^  1 JLA 

^Uiilll  ^  Lfl-jSJLa  ^ijy-LM  (J^  05^  o'  0_3J-^  O  ' 

^  ^  ^_a-aJl  (J-j-t-o L:t_a  dujG  i^llLa  ^jLl^l  Cj LjlLs LaJL  1  (_^JL>.J  ijy^  *(jr^-=^' 
^  '  j_A  c-i-t-i-o  ^1  JL>.j  i^J^LllLaVl  5  <1  ^  ,  ,.tlj  j_La-i-urJ '  jj-* 

i>J_A  0_iL£j  ij^L.a.u  4lL>JL»-a  (2>^Lal  [^jJl  j-*Vl  (LiLijJl) 

^LlrtlLS  j-u£Lj  ^L:>.  i^dk-us  t  05^  o'  lO^'  (^>^^4-1  -  ■■  4_lSLtru.a 

4^jjJl  A  (^1 

j  "  4_jJLiLJl  5  t-N  4.tl  ijjLA  t  <>.!!  ^1 

CjL:t_iVl  jLjfcL»-a  aLa-LtJL^  .  ^_^y_aJ-»Jl  ^1  L4_a  j^'  ^L-uJ^l 

fiLjlc,  JLaUju  [^  jJl  j-*Vl  i  L^j^Lu  (2>^L4-i  4_u-uL-uI  CjL:t_iLi  ^Lj^l  oj-i^-* 

4_j_La_c.  f—SljLAl  Laj-a-C,  CjL:t_iVl  j>J_A  (J-^  ^j-u-lJ  1 4-La-l»J ' 

4.j^LalL>-l  iLajia  cliLuj-a  ^ *  aLa-LtJ'  ^  .  (Sj-iIuLi-a) 

^jjJLjiIlj  ja_AjjJU  aV J-Aj  ^^_^J-5J1  (JLa^  4  ^  lU  jj-*  C:r^ ' 

SOSLl  Aj  .  ^a-^^LSliTu-a  Qja  Vja  p  Cj  1  j-iJa  1_>JL  1  aLaJLi  ^^_a^.ifl^ 

c-fcJfcTuj  ^Lj  '  ^ 1 1  ♦  a  ^Lj^Vl  ^>JLA  ^__y2.jLLaJl  ^^LjuJI 

J_iJU_uJ  Ltiajl  'j  4  ^  *  o'-^J  *  05^^  p  ^  ljL>.lj 

i4^Ljt^  ^_A  Oj'jLjjJl^  c-t^jOU  ^ ^ t '  1 JLA  ^1  ^JLi^ 

jlJLt-a  (_J_j_u:3 L:t_a  ^LuaJ  iAJlsu^  jj-*  ijr^ 

iLiUj  ijJljjJ  4juj-i_u  4_Li-ujjj JU V '  4»a^SL>Jl  Cli-iL£j  ,p^l^lj-i|j 

4_u3Lit_ij  I  I  983  pL^  ijr^  ^Li-o^  (J-*'-^  ^ '  I  S  O-a  jOtTn-o  L^ 
^Cjj_^_j_LI,  1  4_C,ljj-J  ■^uu^  JlILiLj  (3:*-^-=^ L:^_a 

4»a^SL>Jl  ^1  l_a^u_uV^  i  1  JLA  ^a^i-a-Ju ^^-uSLl  1  1 ^_u_u£^  ^ j  ^  .^."Cl  a 

Jjl^_jJ_a  i^jja  j^j_u_uJl  Cj^^_j_U1  ^LuJ  JL^  .  jLa-i-oJ  4_uL:t_a  jjJLu  p^Jijij 

La  pLLa-tJl  IjLA  JlC,L_u  La£^  .pl^^l  4jlj_i_u  05:*^  Jr^i  O-^ 

(j-A_<_u_>tJ  ^  ^  i  (  L^  L>.  j-J-u  1-5  l_L^j^)  LA^  ^  ^ ^  ijr^  ^0^  ^ 0-* 
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jjj-i  tiuJ  Lx-«3  ^.IjJlIIj  Qja  L:t_a 

(JLl-ljj  "t  ,  ..Cl  \j  J— ^L?e_b  Ltiajl  ^ -a  3-^_3  *  l-<a-i-u-l I 


CjLa^SL>Jl  ^  J  ^ ^ 

(14) 


'JLC  (ji_JLiiIl 
'jljuJl  A''^^  j_i>^  (^JL_uj  foJ 


^  I  J L^cfjJ  I  ^ L^*-l^u  1  4_uJd  Lt  I  1  <JIj  1 ^^Ju-uJ  1  J 1 1  JL^ 

ii—SLt-Jat  5j-xfa^  ^1  ii—SLjLjua  1  ^1  L^LLij^ 

<LiXl  6  ^JJlJL4-1  Cjl_ij_uJ^l  (J-*  ljJ^l.^Iu_ul  i  t 

ulJ  LjJa  LjIl>.  1  LillTua-i  SjLc,  jLLaB  1  ^  (j-*  ^  *  Ijj-li-u 

.  ^  u_)jJlI,1  LiJJj  ^  ‘  ..j ^tl  jj ^ 1 1  ^j_a  fitljl-A 

^  ^  J  ^  ^ '  .J-^ ^  L)^— (Ih*  5 JL^i-oVl  ^-u-saj^ 

^^_u_uIjj^1  oLJoLl1:>.1  ^1  1_4£^  .  L^^_al  clijijVl  (Jj^^j:tILl  3-oj^Lll  d^LLaJlj 
d^LLa  LujJ  0_aljLo  SjjLj  5j_<j_(_uV1  ^  ^1  jj-*  .  Luajl  Sj-Slj 

^j-«  <lH1  3  *— ^  ^  ^  oJ-oJU-L^l  Cj  LLm-t-t-fjJ  I  ♦  <Li^l£^ 

0 , 7  *— 4^LLajl  ^ 

.jVjJ  CjIjLjIa  10  L^H^Ltjua  t  ^K"  5jL<1_i_u.^U  fillLl 

fiULjjjJij  cUL-jJ-Lsajj  ^IjJLll  (J-^-i  ,  ..t  1  4^1_ljaJl  O^e-u-sslj 

^LLrfc-Ti-a  4_j_al_tJl  (jl  jJ_Jl  Lflt  ,  (<l1X1  I  2)  Cjlj-a 
i  LajlI^  1^"  ,,.11  4-lISL!1  ^LLaJl  Qja  j-u£1j  j-^I  5  JU^i-oVl 

.^c-jiiiil  5_aj^LJl  d^LLaJl  lLUj^  ^ 

LoJ-i^  JLSH^  1  SSjLiljJlll  4_j^ljjJl  fiLjj>.LuVl  4_<i:>.l_tJl  jl  Vl  Lo 

jj-tiaJl  (_^l_>Jj  u-iLi-aj>-  <  (1)^  1 JLA  5_iLltSLi  o^j-iiu 

t^j-<a-LKJl  (J^jJl  t ^ lLUji!  ,  fiLj^ljjJl  Cj LmSL! Li  L^jJILI  4.LuJLi 
fiLcrtUl  aJJt  0-1  L£j  .  4^LLajj-^l  4_jSLiXl  ^^j-oj-lII  CjjJbJl  4_l>J  gCi-»-<^:>.  [^  jJl  LiJJ!i 
‘  ij^  .^4-"  a  (iLtiiC,  1  5_»_i_i_uj  qmJul^j  'J.'  ^3  Aj-ajtiJ>-  qja  4_il J_a 

O  La  La-Ti-A  1  jQ_^_La  (^  i  J-1  (3^  J  LtjJ  1  ^  La_tJ  1  ^  L  *  (j-* J 

^  I  .  •  tl  "jLjLi_jS[JL  jl  fiLc,ljjJL  4lLilj 

jjL^ 


Laj^L^  (J-*  ^<-<a-Lu  Lo  ,  fiLj^ljjJl 
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5Lj_>Jl  t".  .>^  A  Jl^  0-1  L£^  4_ul_ij_uj^l  fiLuLll  ^JJl  J_>J1  ^1  JLSUju  lil  ,  dJu-ill 

o-uj-uj  ^ j  tl  Ouuttjv  c-JL^tls  j-4-1  jlcL-uj  I 

^^LLalu-uLi  Juu  ^  1j^£Laj  (jy^  (Jirt-tll  fiLu_uj  4jlj_u1j  oIj-uju 

(^jJl  t  (_^Iu_jJU  .  4^1  jJlJI  5J_i_aL_uJl  ^1  jLi  ijr^J  - 

SLpJl  JL£L*fiil 

oljJlill  j-j£^  tj'  (JLjjiiu-uV  (2>^^-4-i  L-<i£^ 

J_>J1  ij-jJJl  LaljJk_jJ_a  50  ^Ll!1  (jLoVl  JL>.  *— ij-xfliJl 

<LIjL»-o  Qja  OjJL>.  4_JLIjl11  5'»-  .^tl  4_<j_l£a_Lo  4_i  Oju^jI 

j<i_(_uLj  ^JLJI  (^Pslj—ai  JU>^i  jj-^-Ls  J_jlj-j  lSA5-:^  O* 

oLjLLsj-j-u  ^l£Ldj  J-ii^^  LiJLIj£j  ' ^ t j  a 1 1  ^ ^ ^ ^  j 

3j_ijlc.  ol^-u-uJj  <— ijOij  t  /HU>  l_u|  4-a_L2_>J1j  . Ll!  1  jll^  ^ 

OJU2JJ 1  O  1  4_Lj_aj  ^  1  L<i£^ .  j-jU  1  Cj  IjJli  ^  ljJtjJ_a  1 00  1  50  Qja 

.  L^LLaj^  LlL  1  ^  cr^  ^  Cy^  ^  cr^i 

aJJt  ^LLaj-i-u  (^Li  Ojljj>.  ^L^jl  ijr^  ^ 

.  (jJaLUl 

j-^-li-i  (J-^  4— Li-0  £jjj-  '"‘^  ^.L-sa^l  ^j-i-i  4jLi  ^o-^j-saju  jJjL:t_i 

t  tAs  oljJl_tJl  c-<-i-u-i  .^LLsj-i-uJl  OjJl:>.  4.i-i-aj  ^L^jl 

^LLaj-i-u  OjJL>.  jjI ^  jjy^  iSjLiJLc,  ol j-Li-aJ  j^^JisLUl  aJJt  jjy^  g> 

oljJllll  4-t-i-aJ  Ojl^jI  I5l^  i4_»^lj-4JJ  5  JjlXI 

VjLi  *— ij-JlJl  «;Lo  (J-*  5JljLi  4_jSLiXl  4_L:tiJl  ^  i^L^jl  [^1 

^L^Jlu-uI  4ju-i.LaJl  t  i-u-Ij  C-<JLLaj  j LLa^  V 1  c-u^cTJj 

(^jj-s^jlII  ^LjlLiJI  1  jla  (JiLo  ^jjlSUju  51)  (^jLmSLJI  jLu-oJI  yja  Vj_i  ^^l^_j_>Jl 

l£j  jLj-i-uJl  ^1  ^  ^  ^  L>^J  *  ( Lije-t.^  ^qJL_uI  ^^SLu_u 

^^jj>.Vl  .>»«tl  oLiLilllj  ^l_4_i_uJl  4_ui£^  ^1  ^  .  L^j-oVl  (J-*  ^l-<-ul 

Ijl!  , jjj-C,  1  jj-J  1  ^LLi'^I  i^^J-ujjz  (jy^  JaLirtll  jjy-o^  V  L^LLajj-i  4:>.mi 

O-uTu  SjjLSJl  oIjLlIII  t  ^  Ijju-ujj  ^1  lLUj  (J-*  ^tJ-1  »l-<a-LtJl  (JjL:t_i 

.  ^  OjijVl 


SI 


plaJI  6j3jju> 


Jl^£,  t  ■  1 1^^~"  V  iljj-LiaJl  '  jt  «>\  4.tl  ^  >1  ♦  I A 

Ltiajl  lLUj  3  ^  ,54^^  (Ih*  0_uJ  L^jJxSLi  [^^_>»J  LAjJ ju 

.^^.£Lt-uJ1  t  >  t  t 

^jLitIu_uj  [^  jJl  3^.3tSLll  ^llu^  <i1jLa  SjilSLi ^^£Li_uJ  1 '  < 
ij-jJ  ^j_j_Lo  200  (jj-Jj  3 J  ^  ^ 1985  ^Lc,  .t-dLLA 

VjLi  3_4JtIu_uJ  ^_y5Ll  Luj-Sj  5j_iJ_>J1  Cj1jLu_uJ1  ^_;Ui:>.  C.<-<a-<^t.^  JLjJLLoj 

Ljj-u5Lu  (^1  t-N  ^.LSlLiVl  *  4^Li  95  <Lu_u_tJ  (2):3“2jJ1  ^_ya 

(j-a  fiLlL>.L>.  t  ^  *  s-l (j-*  1—1  j>5iLi-o  '  '  4lLu_a 

SjLljlj  jT)  ^Lj-uj^I  5  1 . ^  1  ^UsaJl  ^Ij.^  3*-^ 

(j5LtIo  t  ^Usj  ^  L£^  L4_4  i  J-5Li_u  C:r^  ^ C-<-i-u£^  ^  i  L? ' 

(17)/-  t 

.  1^  b!i  ^“V 

5jj_u:a_j  Cj-lj-LI  iCjjjVl  (J-^  i  Jj-^-xUla  IjLAj 

3L^-ij  ?.L<iJLjlJ1  ^  ijy-^  •  LjL£a_il  llUj  (j-* 

Vjljl  (j_u^j_<_uJ  1  j  jj^l  ij^  SjUJl^  Cr^l  Cr^  CjI  m  mi->o 

jjVl  Jj-^  ^U.,.^l^r  iAnabaena  l-yLLj!  Ljj-uSLdlj  Azolla 

5JlC  jdj  CjLcjjjJd  CjLLaj^t-d  olio  CjjjVl  OjIuj 


4  CJ  1 jJ-4-U  Jua  ^^^Ic  J  4 


oVjL>J,l  i>j_A  j-jllij  olL^  «ilLilLo  Ljj-uSIj  (J^L£2u  ^1  L^ 


.  ^1  jUjJlj  JJ  U  A  1 1  4J  4CjI^  Ml^tl  i  ^  <  CjL4^JJ._^  J5l-*11  i-^L-OJ 

c-t-LQe-TLj  SjLtiaJl  4  '1  ,^.  4^  Vl  jj_4i_3  1_l!1j  ^1  ol5  CjIjLlIII 

4-^jfc.la  4ljjVl  ^  ^  «"  4«CuJL^J1  ♦OLuJl  ol^j-xfoodl 

^  t  ^  ■  bsl  A  ^  1  t  4— <-<.fjJj Lj  4j^^^o>.  4  5.,L4-4-u^I  t  ^  -a  CjI^L^^iSLILj 

.5Jl>.1j  4^jJLj  JLj  *  MiJ  Ljua  (ji-uVl 

DDT  JLuJLI  4l^n-4<  4jl.4-4^  Cj l^4raJ>J I  ol  JLu-a  d «-<-<■  fjTt^^ I 

(j-^  Cj  Lc,  L<j.j>.  (_^-o_3l_LJ  ^jj-lj  L^-^'  4«;lj_iJl 

IjjTo  DDT  JO-Ll  jL-t-iS  4^_^JJ>.Vl  diLtjLSL!!  *  cJ^  cr^i-?  j ^  .i  ^  ^ ' 


S2 


pJbdl  JA 


(j-*  0"“:!^  DDT  Jl_j_lL1  iLiUIi  ^^3  *  L-Ltfu-iJ  L^ JJLi-u-a 

. 1  (J-*  ^LLo  LoJlI^:  Vl  jjjjLlII  (JILSj  ^ 

jjj_C,Ll£iJl  L:t_a  (J_i  iC-f-coTtb  4_u_u^gj-j^l  CjDLusVI  jj-*  ^ 

(j-*  L:tt-a  L<i£^  5j^_<jjlL1  «;L>.j1  p  -q  jj-*  U  "J 

,(6  JSL^l) 


*-_)j->Jl  ijy^J  iLJLLajl  Qja  SjLiJlC,  (iljjiKt  LlLsjILljxa  Lusj-a  l^^LLl  0-lL£j 

lJlII  400  C.«-L:fc-i-o  Cltjj:t-i  lj-*JLo  IjLijjl  fiLulllll  4_JLL»J1 


.  1976  .  1937  ^ a II  I j~'l t-.  \j\  SjLJaJI  » _ iLtio^-Vl  cjI jLu-a^  ciilju^l  t*lM  , ,,1  -6 

Source:  Seventh.  Report  of  the  Royal  Commission  for  Environmental  Pollution,  Agriculture,  and  the 
Environment  (Her  lVIajesty‘s  Stationery  Office,  Cmd.  No.  7644,  1980). 


plaJI  6j3jju> 


(j-*  4_Lj_aj  i  1947  .  1946  SjJLoil  4_u_uJl 

l^^LLl  4-o^j.j^  [^1  L>^J  .  j-LiitU  -"■  1 000 

1946  cr-^J  *  1952  ^Lc,  jlLo  DDT  j— l-l.U  4_L<j.j>.  juu  ULLajl 

<lL<i:>.  Julj  ^  U^-3  *  (1)5:*^  ^  ’  ®  L£Li^Ljj-i_u  Jj>> jj  C1i-iL£^ 

,  1964  I50j  .  1961  ^Li  100  DDTjl^I 

i^L>.  440644  cl)lj_L(_u  c1)Jl:>.^^  ‘  <i_u_uJl 

di  , ,.  ^  \  ?.jjj_JiiJl  IjLAj  ,  1970  5JL>.  ^^_jJ_a  I  ,5  ^jjlJI  Ijla 

O-tlol^  ^1  jJ_l!1  aJJt  ^1  t  C1)JL>.  Llj^-Sj 

L^  L^Jluaj^  1  ^  tj  .  l^^ni  ^  ^  *  CjJLSjV  LJLLajl  C.«-Lfc^  L^ 

DDT  J-L.L<a-U  LajLS_a  tiUj  JUu  l^^^_<iJJ  (J_aL>Jl  j^pajJLjJl  ^_j_u3i  JL^  i^_tiajl 

.  ^  1  1  cl)  1  Jl;^  1  p  j 

Ijjjlj.)  cl)ljLu_a  ^ljJtIu_ul  4aj-J1  jLu:ajl 


.DDT  ^Lu-L I  L^^^_LI  i^jjA  j_j.^JLje_iJ I  -7 
Source:  M.  W.  Service,  “Control  of  Malaria,”  in  Ecological  Effects  of  Pesticides,  eds.  F.  R.  Perring  and 
Kenneth  Mellanby  (New  York:  Academic  Press,  1977). 


•i5J9>*^  pJbdl  JA 


(J_J  *  5j-JIl3  ^L<j_i_u  ^L^jVl  aJJt 

5_»_<ilbt_a  4j^^_j_>J1  clll^LtiiXl  oJjlS  (j-uUl  5Ljj>.  JLSjI  lA^  DDT  J4-J-II 

uij LLi_jj>JL  1  DDT  j— L-i-11  ^_j_ua_i  Qja  ijJLla  tjL£j  \8  (JSLxHJl) 

^ ^  JjlI  1  4j_<_uJL_u  t  eJi^ ^Ib  I  ^bj-1  L-uJ  1  1  ^^jlI  1 

fiUl  ^  ^Li-u-a  (J-*  ‘— (J-*  Cr^i  ^b-ii  (J-4-a_i  ^  ijr^ 


^jLjfcTn-uJ  b-u-o  I  DDT  b-u-Ll  ^  ^5j-jj>.Vl  cl)l^_u_uJl 

LiJJb£j  J_u_<i^  Luj_i_uj  ^  4_ajL5JL 

^_Ljua_j  JUlj  ^  JJ  <>»•  tl  jj_lSLll  CjLj£j-a  <LLj_u_tJD 

^JLC,  ^ t Jlj-l^  4J l_<i_»Iu_u  1  iL^LLaj^ 

ijjl j-sajJ  1  ^  ^  i «L<_ujIIAI.  1  1  fiLi-o Litt_}j  4 ^ 

(J_^  fiLjJLc,  O-jL^  j-Ti-i-u-a  jj-j-LaJl  aJJt  ^1  JLc,  1  CjJijIu_tjl 

CJ  L-l£3— ^  ^ ^  jLjfc-Tl-l-O Lj  1 ^  ry  ,^  \  .  t  ^  ^  ^ J  1  La  I  .  DDT  J— L-L-1, 1  ^  1  jL^fc-Tn-0 1 
Vj  ^^^IjJLll  L_LaLla_i  (J^JLj  V  CjLaDjlSLIlj  4-<t  A  /  ,.j  A  tl 

^IjJLI  0jjt  L^jV  4  4^1  jJlII  4JL1.ij.L1.ijJ  1 

CjLjjus jjJl  tji  (jr^  *  JLiJLifo  jlXst-i  L^JLja  (J.aLjuJl  jCli-oj  L^-*!  4_uj.j.4jJ1  JLiJLifo 
♦  4  tiJUjLl  4^j_jL^1  L^  O"^  4 4-La-i-u^ I 

1 jJLu  (j-a  5 Jij^LcaX  1  4j^^jiajLJl  JUjj-lSL!l  CjLi^j-a  ^^.a JL^tj.i.ijj 

ul)  1  Jl_j_i_L  1  I  L^V  lLLIj^  44.Jj-^1  5l_L.^-U  4b ^i-i.i.4iJ  [^jJl  j^^-<-bJLi 

.  L^  1  4jj-ifliJ>J  1 

CjI J-^1  Cli-aJL%ILi-u1  ^  I  J-La  4JLli.o  4_t.a-i.o  i^Lifu^  VI  CjI  JLu.a  C-i-i-i-urt^^  I  JLoJj 
-  2  .4  ,5  j_Lj_iJl  jjJLSLll  ^  ->-  4^1—111^  i^y^  4_jSLjj.aV1 

till  jj  4^1j3J1  ^  ^jir"  1  rij  L4-0  trichlorophenoxyacetic 

4_ifi/j_iiijjJLl  aj-^t  o_iL£j  .  L^ljl  j-^  . U ^ , ,."  uIjLjIJlII 

4_£  ^  Ls  4 1  1-1-1- uj  *  I  ^ ‘  ^  la*'  '  ^  o~^  Li-uJ  1  4_lj  LLuJ  1  LlI  Lb. 

.  ^^*^4_jJLLajVl  jj-j-b-u-o  4_bjLa 

4^G£^ljblj  V  4-£:ljjJl  4-L<aJLLi-ij-l  1  *— iLiL^iVl  ul)ljL_u.a  p  ol-^ 

(j-iJ-LJ  4_i-j-4j_tJ  Li  (J-SLiIib  V  lLU  jJ  ijy-^  t  L^-a-Lij>o  4_ijJ1!1  Ljj-uSLi  ^V 

i>J_A  ^Lo-baJ  LiJ_lj-£^  4_iJl-j  (JjLu  La^  .4_j^ljjJl  CjLrtllLl 

L^i  C-i-U  1— iLifli^Vl  CjljLu-a  VJ  ,  Cj  D  l^_jj:tJJ  4_ibJ-a  C-i-i-a-J  CjIjLu-LI 


,U.> 
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plaJI  6j3jju> 


Lt  4_aL(_u  i  i  OTLiJ  I  I  CjIjI ^  J J_a 

L^ j-LaJtTn-uJ  (j-i  j-l  1  5j-Li:>.  *-_)  Lfa^  Vl  cl)  1  JlJ-j-*  (j 3^ 

Vl  diJlLS  L^l  lil  ,  4_La_j_>Jl  (J-*  La ^-a  JLitTn-uJ  ^  llil 

fiLcljVl  JL2Jj  .  4.^e_pe_Li3  i  ^  1 jJLaLju 

(J_uI_L!1  lA^  ijr^  *— )Liia^  Vl  cl)l  JLu_a  (_>^J  (jl  4^  LLaj^^)-^  1 

^  ^  *  cl) L^ L^—lSLJ  1  i>J_A  dt^^l  i L?e-o  *-_)jj>.j 

LaI  JL^i  ^  t  jj  /  d  A 1"  4.  A  uIL^^jIaj  (J.^^0  -  d  a  1"  4.  a  cl)l£j^  L^jLu.«aj 


i^\—i(j LcSLjj-a i  (j  1  j  j Lb  1  JLdJ j  ,  iSj^ '  t  ^  ^ Ls"  V  fiLi^  1  4j_u_l! i 

c1)1Jl_uJL1  (J-*  cLJLcII  ^LjlII  ^IJlLlI  jJLuaj  cl)  L<ijSL1  1  cl)L^j-il 

1 1^  n  *  cl)l^ JL>*J  (j-«  ^  ^  ^ id  JLjtlI.1  cl)L)V ^1 

ci)VL^  jL)  jjlII  LJLc  ci»->-cctjj  ci)L<_ujL^l  jLA  ^ ISLctjJ I 

du  L£^  L<-u  cl)  L) j  1-<m£!-]  4j>J  Lft-a  4^  1  Jd  J 1 jja  ^  L)  1 J  Lb  I  .  4ILuj-L  1  ^c-d-cuTJ  1 

^j-^I  ^  ,  L^jJj  (_^JuO  J-pitd  (Ih*  LaJiJJ)"  I  ri" 

i  \  \  ^  1  Vl  /  d  1  ^"t , ,.  a  j^l_u:a_o  cl)LoL^Vl  i>  JLA 


.  1906  J^L>.  jJaitil  (_pDjjLa  p 1000  (J^  (jcj  LGLLajJ  Lij^LLI  »— >->.(.uj  diLidjJI  -8 

.1961 

Source:  Rapport  redige  par  la  delegation  italienne  participant  a  la  reunion  entre  les  pays  du  bassin 
occidental  de  la  Mediterrannee  sur  la  coordination  des  mesures  de  prevention  contre  la  reintroduction 
du  paludism  (Erice,  Sicily,  1979). 


(22} 

.  t  ‘  L>^  olj 

C-i-i-uJ  ^  1 1  (JlcJt-iJI  ijy^  (^^^LoLjlII  Jl:>.1 

JL>.  t  SjILill  i(2TA_jlAJl  CjLjlLsLS^  ^_^JL>.J  CjL^^I 

di  L^ ^  1  c^<-i-u-i  1^^l.i£^  1  ju  1^^  t  u  .^."tCl  A, !_  4jj»truj>J  1  uii  1  jl-l-lI,  1  ^  1  jLitTn-u  1 

o'  OJ-^  (j-*  * 03^0:^  ^ Cf^ 

cliL^jJl  4_i_i_uj  ^1  t2J-Aj>.  .  p  ‘*‘J J  ^  ^  Cr^  filjjJLij:t_i  Lx-«3 

iSjjL^JLl  ^j-ll  j^^jJl  ^L^jl!!  icJu^l  ^l£L<_u  ^JLiLsVlj  » Lt-OJ I  i^j\^ 

(23) 

t-<l  I  ^  »^.**<  / ..  1 1  ^  « ^**< » <■  t  L£L)^<^_j^^_L.u  *  \  ^ ,  ,it^  \  ^^**<  1 1  t~,  t^^  .A 

->-  I  000  tCjl  J— l-i-ILi  ^Q-<a-i-urJl  c-i-i-i-ij-i  -"■  cJiil  I  3  ^Lc. 

*  J*-^  j3  .i  ^  L-kjrt-uaJl  (J-*  J  JU^  ^ i jq_<j_<_uIL!  1  1 JLA 

^qJLjlJI  (J-oLc,  lJlJI  40  ^1  jLiJl  Cj Lc, L<ili:>.  1  JL>.1  (J^Jl^eILLI 

(jj-^  ,  4_jj-_xfli_>J  1  Cj1j_j_lL1  ^ljLitIu_ul  fiL:t_uJ  4_u_u  (J£^  cflJllLll 

^ft_Q_i_uILi  31  i  JJljlII  1  JLA  c-^Lt-ua Li  p  ^  Cjj^^uuaj  j2j-i3l11  ^JLc,  j  jlSj 

jq-AjLSILsV  il_^  p(g<H(g^  ^JjlI  i^L^jJl  CjLijIaj  5«;1j^  Ct^  ^JjlI 

(^pajLjtjJl  ^ i  Li£^ , fiLi^L£^  1  ^ '  uij Lt-lijtrJ  1  i  L^-L*  la£^L!111  (JjL_ujJ 

p  •>-  (jl  31  .  4^L_uLo  Lj_i_uJ  ^^LUl  ij^  LlA 

fiLcljj  oj-^  (J-*  ' j ^  tjl  ^  icfiJliiJl  ^L»J1  jjy^  1  •■»-  < >."  jq_ajjlc, 

Vj  l^-O:^  ^lj_Lb  ^j-uLJl  (3>^J  .4^j^l  5j-Laj_<_u  5jj)j-iJaJij  ^  ■  1 U""  4_fl!lS3a 

1  ^  ^  ,  4_jj-_xii_>J  1  CjI  J_j_i_Ll  LaJ-i^  p  ^  ^^_<u:e_i  t  '^jK 

iJjjJLJ  ^LijjVl  1  J_Aj  ,  fiLc,j-<_u_i  jq_AJJLC,  filat-uJ  L^-A  p  ^  1  ^ 

5_<j_aL_u-o  1  jl  (jy^l  ^-al-*-Jl  5 ^ 1 1  j  ^^jJlII  '  .t-slt  «lae_uJ 

.^LxJl  <1  L^LLolA^  3jLl^ 

^  •  *1  j^jlaeliJl  ^_^jjJl  ^LaoVl  ^  ^jLLULj  ^Vl  FAO  jLAJI  (Jjl->»Jj 
^^^yic,  (_31j-tio^U  (jj-Ij-i  (j-*-u-i  jq-4-<-uIlJ1  LiL!3  (_3L5j1  ifiLj^ljjJl  cjI^LmSLJI 

*ji) Loj-SLatJJ  ^-jj—xfoUJl  lj_A  ,  L^  1  jJtlu_u  1  j  5_jj»xfuj>Jl  cjIjluJLI 

di Li_jia_tJj  1  ^  J-LojlLl  1  dc.  1 1  Qja  5_L_uJL_o  i 4^ \'f  \j 

1  JLAj  i4_»_j_Lj  <a-i-u-j  (J-^  ^-‘-^  (J^  tJ-Li^i-uJ  (Jj^  i  (J-*  *  *  *  i-lsa-il 

ij-j^^l  ^J-acZu-oXl  (jyd>>  <Lc, LtiijJ  1  j-jU-u  ^LUj  ^Li  fiLc,l_u-aJl  JLtiLu  ^jj-xfuILll 
c-t-t^jlJl  i-La_4a  ^^1  ijJl_LA  Clul£^  ^jl  t  U  ,^X"  , ,."  ^_y£LJ 
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plaJI  6j3jju> 


uljLrtJILo  1  -tl  t  lJijjjLLII  j]  c-t-iLcJ  1  j\ 

^  1 ^-o  lJ  '  J  ‘  ^ ^  O  ^  ^  ^  ^  ^  4_i_u_l1  1  t  .  1  t-s"" 

CjI  JLu_*  (jjJLjjj  (j-i  j-Il  (_^L:t-iIoVl  *-_)jjG  i^\j  iCjl  J_j_tXl  ^L<a-*rn-u-a  4_uijJju 

C-cJc-i-ua  1  » [^  Jl>J,1  ^1  JLitTn-uVl  p  |  <  filljjVl 

<Ljlj  , j^_ua_a  (J_£LjIo  (jj-Lc,  ^jLuaJJl  aJJt  (JiLo  pJLaJ  Cj LwSLlI  (J-tfu 

Sj-Slj  (_J_u-!3 L:t_a  <J  Us  A 1  1 1  (Jjt:>.  ^Jj-xIIiIlI Li  pljJllVl 

.(J-uLlII  5j:tjuaj  fiLjjrtjLfialLl  1  (j-*  LJtSL^-*! 

cj1jlj_lL1  (j-*  5jlijl>.  VLjj>.i  tjVl  5_ijLi-jSL!l  fiLcLu-aJl 
i  4^  1_>J  1  Cj  1  JLj-iJL  1  (J-*  ^  tj 3^  O  J  4_ui_<_o  (J^  1  ^ ^  1 

^L^JjlII  iij  i^JL^juj-uVl  fiLcLLt-aJl  ^JLA  ^♦-t.tjj 

)  4j^tirjJ>JI  CjI  jLuJkl  i  I^^lIajI  1  JLu_<_u_Ld  Ijjij  S  t-%^  A 


^_^_»_j_j_LaJ  1  j— L-L.il  (J.xLjl!Li  1  <  '"‘t  lLUj^  ipyrethroid 

(_ylll  4_iij^Vl  (^^jJI  Sj-Aj)  i  ijM  ^jJr~i .  riU  pyrethrum 

^  1  ^  i^^l  CjI jlj_lJL1  ^J L^-jlILlu  1  < _ ljI^  i^\3  4_dL_u 

i lL)  1  j-iiiTtl!  5jLu_a  4_uLij  LljL:tIi_La  dlurt-Jl  i4_l£^  pJLtJl  (_^LLaj 

iL^LLajj-i  ^  4_^1_<i_jSLJ1  l1)Lc,1_u-^1  4£j-l1j  Llijjia 

JL>.lj  jJl!  (j-*  4.^jVl  4_jJL»_ij  j-La-u-uJ  4_t£Lx-i  Lj_t£^L_uj-^  LloLlI/j 

oJJt  C-lLuI  2000  1000  (J-*  4_a]JJLl  fiLua^l  (j-*  ^  J-i  J 

( _ i_il_>Jl  CjIj-^G  <■" ‘  iSjUJ-C,  4j^^_u_uIj  4_LSjj-3i  ^1  jJ_i  L^j>.l_=*o  4JVI 

4J LaJtTLm V  LiJJii  »  4.Lij^1  4^LmSLJ1  Sj-La-u-aJl  i  j^IiJJLl 

.  l1)  1  Jlj_l<iJJ  4»o j  LS-o  l1)  1  Cr^  ^ J 

Cj  1  JLjjJi,  1  jJ LjjLLlu  1  (J-*  ijr^  g) Ia. >a  1  1 1  t  j ll-s 1 1 4 

^^1_4_jSLJ1  5j-La_u_uJl  ^ ^JfcJLlLi  l^LuJ^-L-u  -^4^  ,  \  pj  lLU  jJ  i  1 

jJ-iLt-j  La  ^  1  ^  SjLuLja-  4_LijV1  OiXJt  c-i-i-luJ  LoJ-t^  Vl  i^-a-SJl  4.Lijl 

^  j  Lm-c  IjL^j  jLSLa  ^Jj_Liajt_a  4-a^t^ 

5j  LLoiLi  1  t  ^  I  / ,.  lLs^lIiJI  1lA-<^  Cy^  ju-lII  p  1  jLjtru-o  1  ^jV  i  L-^  *  t 

.  fibLajUXl 

^^IjjJl  Qja  4jj-^1  5Lp»Jl  ^_5-L:  j-^Vl  J_^  L^LLaj^  La! 

(_pi_jju  du  L£^  1  i  1  j  V 1  (j-*  ^  t-AitlLLu  L  (J/tc,  j  1  j-1 1  1  (jy^  1  1-1 1 
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jLAj!  t  'I  J-4-^  OjL^  ^3J-^  ^ 

jL^c-ti/^lj  cj 1 t  ^ A  .tfLui/L^JJ  ^Ijijj 
Cj I  ^^ui:>.  J  1  LJ ^  l1 J  ^  ^  ^  ijr-^  ‘-'-*-*J  *  ^ ^  ^ 

SjjljJlll  j1jlC,V1  tjLs  i^LtJl  .(J.S_>J1  duL^ 

.4jj-J1  ^iTu-Jl  Qja 

tCjl  JLllXIj  4JLuJI  CJji3  ^L_ujV1  4^1 jj  (^  jJl  ^  t-N^tl  ^j-4^ 

.  Cj  1  J_t-t-^U  4_«j LSJ.  1  LLaJ  1  1  j  Cj l^tTuj^J  1  ^ l£ljj  ^  1  AIa  1  ^ 

t5jLjJL>.  CjI JLu-a  ^iSLifoll  ^>JLA  c-Jjuil  ^^^It^LJl 


Cr-^l  5jLo  1800  c_<_j£^  L^-^'  1956  ^Lc,  i  JijJl:>.  ijJLLA  tl)5^ 

d-jt-ojjlj  i  I  (—sVT  5  4  1  Ml ni  duL^  1967  ^Lc.  jjy^j  » jL>.lj  (^jL^ 
i  JLclj  c_<_i£^  jL?e_lj  JulC.  4_jj  ^  ,  1976  ^Lc,  I  (—SVT  10  4_i_i_u_tJl  iJJLA 
idsl jJ-t-u  5jLC  (^JLa  (,.y^  ^  ^  IjLtlo^l  4_(SL^1  5 J  1x4^1.  1  4jI^^G  jLuJvl  JLiV 

d)  Li  1 j-Lj^fc-U  4_i_i_u-(J  l_i  4_^  1  JjlI  \j  4_ui_i_uJ  1  43  L3  dsljLu^Vl  ^>JLA 
1-4^  .  ^Ukl  ^  ^  ^  ^  djLjaiaJLm^  jJ^t_Jl^  dlL^-t-u^l^ 

4_ujj.j?eIL1  1  d)  LLa_>JL  1  *-_)j  l->»-) J  t  \j  (3  C:r^  ^  ^ ^  *^J  \->i-i  ^  *  >*"" 

4^LLajj^1  di LLa Ll1:>. V 1  4-Lia>J  4-ft-4:%lLl1  diLjLuJI  ^-<3aae3  jlaJut-ij  i4.^^SL>J1 

.  4J_L:t_i_uJj  •-^4-'-^^  d)lj_j_tXLi  4_ual_>Jl  4_j_LoVl 

i  L^LLa-jj—i  3 ■.■"!!  (J-^^  Cy^ 

idil ^-t_i_u  ^-J-*-u  j\  C.I-L.U  (_^JLo  S^J-^  UL^ri^  3^^i  C:r^i 
.  jQjrtjua  ^LuLi  Vl  L^l j-fil  Jj3-i-uJ  (2>^L4-J  V  5j-jj£L!1  di Ij L^rLH-o V 1  i>J_A 
^]^5L4-i  4^L3ILiV1  dilji-uJ,!  (J-*  '^3  ^-:^33  V  LiUji 

d3  l^tfuJ>J  1  4-LuL4  4X. J.4^e-4  ^  ^  <>>  ;  d  <>>  A  O  L^  L4-»3h-u  1 

dLIjJ  •4_j_>.  Sj-j-iil  dil^  Sjl-LiaJl 

j^jJl  d  , ,.  <  L^_3JLA  4_3iLaJLl  4_4^^_<_uJ1  ^1_>JJ  ^3-^ 

.  4^1  ^_^ju_uj 


4^jVl  3/^^^  oi  (J-*  '-iJl-t-A  l3Lo 

idiLjVl  L^^HaJ  ^  d)lj-iflij>Jl  (J-*  4_4J.3c,  JL^ 3^  1 4_jj.tru->J  1 

4_On.jJ^^^  4.3j^)-La  dlLcAj  .  4^j^l  dlij  *  c-uj>o  JLcLj_uj  3^^^ 

4_3jj-.LaJ  1  3^^  *  ^ J  LtiaJ  1  d)  l^traj>J  1  L^  d)  Lj_u^gj-^  ^3iJ  (_3^Lc,  ^ ^-S-1  (3/^ ' 


S9 


plaJI  6j3jju> 


ibaculoviruses  (SujjAjJI  CjL-uj^LaJI)  u-^  SjlcIjJI 

j  L« Lj-u^ I  ^ ^ -i  j  ^ 1  cj sJ^* ^  ^  j 

Vj  .  polyhedral  (JSLJu  ^  ^  ^  H  c.«^o 

j I  (J^:t_tJ  1  L^-Lo  (J-^  i fiLt-o Cj Ij^iTto-  Cj L^j-i  ^  1  <>>«t  1  Cj L_uJ)j-^  1  L^ 

•  1  hi l^^_L^tJ  1  ^  ^  ^  *  I  i ^  1  (>  JLl^Jl  1  dJ  1 

a  1  a  CjL_u1jJ  LlILc  t  .  1  t-s""  fiLo^jJ^j^l  (Ji^-LaJl  ^1 

a  j  j  .  Ia  tl  1  ^  aj^  Us  o^tt-JLi  'a  a.  t  , ,. 1 1  Cj l^tfuj»J I  ^j-^  3 ^jUtTua 

L^Lj_4j£^  L^ hc^t^ ^ 

4_1jj^1  (4_^jJj_^J)  CjLlLu  SjLjIjJI  i^j-u^ja  O^lj-JJ  Ci  i  nj  J  Jl^J 
cassava  djj.^1  grasshoppers  ^jL-Lr^l  j-aj3  t  t4j^  Mi>»tl 

J  ,  nil  ^lluLi  \  ^  •  ■•^  \  djl3Lj_tJl  ^1  djjL>.^^  i 

a  ^  •  U.  CLufcj^  *-_ijl_L>Jl  i*-_ijl_L>Jl  (JIl3j  ^  fiULi  L^ILflijfcj  jhiL^ 

cii-iL£j  .^«_jJL_uJl  d  ^  / 1 1  cjLu  (J^l  Qja  Vjlj  ojLo  L^l  aj>.jjJ  jJLl 

^Li^Vl  .1j^  aljljj  ^ J  1 1  LoJ_t£:  *-_l^l_L>Jl 

^-Ti-cj  (3^  filLiljJl  CjIILlIII  aJ-Aj  ,(_jjjG  CjIILu  (jyu  ^-a-ta  Cl<-iL£^ 
i",  ^  <  LiUjJ  Oal£lb  tL£JLuLu_uJl 

t  j  C.(-L-LJ  ^  ^  1  ^ J J  .*  p  ^  Ip  ^  ^  *  ^Li  (j_a^j-j 

.  lLU  ju  ^  h;-^  1  p  t  t-s"  -  ■■  Li  (3^  p-^  ^  ^ ^  J  ^ ^  L>^ J  ^  V 1 

■  ■■  C.<->iJ  "Sju^  djLui^  L^-da^^  ^-Jaj  <^jLl>J1  t",  .^."Cl  J^jJlc. 

La  1 JLA j  i  t  ^  ^j-u-a-tToJ  1  t  t" ^  Cl<-=*o  jj-*  *  0"'^ J  ^ 


(25)  * 

.  (^^^jljJLl  Cr^  «lL<i^  ^jl-s"  . ,. ' 
‘  L>  .  Tt , ,."  j^y.^  '^-<LL  AHI  jLl^  4-L«aL^Jl  4^LaaSL!l  dj la Lu-U j 

L^jua  dj I  ‘  t5jaJL>.  Laj.4-<-u  (4-i-Ll^JI)  4_jaljjJl  ^ <  1^  A U. 1 1 

i3jaJL>.  djIjLt-L^  4^LaaSL11  a^LcuaJI  jjiaa  La-la-a  ■  L  .<>. tl  <  t^^yJt  L^lj.Ala-1 

^jJlJjJL<_u_i  ^j-a*^^  (JjLn-tjaj  .5jL-ia_a  5j-bLIa  4_ajl.^_a  dj I 

1  j_3J1_Li  ^  ^  1  dUjij  i dj  1  j-_iii_>J  1  (JJLaj  p j-a-i-u  ^LLiV  4_jJaL3Jl  aJLA  djlaL-Lll 
.  a^j^L!  a_aj  L3^  L>JL  1  jj-*  Lu-a  i  1  ^Iu_l!u_u^ 

i  L^_L£^  L^  ^j-u-lJ  d  a_i_i_u-(JL  ^Lls  ^LtJJl 

p  1  J-atlLi-u  1  ijy-^J  t  dJ  1 J— L-i-a-U  4_ajL3_a  djlj-aJa  ^-aa  jj-*  ^LjatU  4_3jjJa  ^=l-aaj 


^0 


m  La  ^Lo>.  ‘  CjI  JLu-a 


LLaJ  1  4JLjIla  jj-*  ^  LajJ  1  j  Ji^  1  ^  Lc.  4_>. ^  ^  ^  O  ^  ^ 

*-_)Lj_c  (JL>.  1  jLA  3j  t cj  1  j-i-t-A-U  ^jLaJLI 

(J-*  JlJJl:>.  Qja  VLjl5  ^  *  1  JiSLaj  iCjljLuJLl  Qja  Jjj-* 

.^Jij_11  ulJ Lju^jlIX  1  JJLC.  4J1jJl:>.L 

i  L^  LLajj-J  ^ 1  Cj  1  1  (_>^J  (j-C:  1 jlitlu  ^  1  J 1  j-X  1  Cr^  O  ^  ^ 

c-t-i-i-uj  Vl  4_u_uJl  fiL^Xl  24  duu-aJLi  *-_) j.j_>Jl  (Jj-t-aLt-A  t".  M 
c-<-i-i-u-j  fiGJLjJl  4— Li-uJl  4_XX1  45  duu-ojLij  fiL>.jjJL  4_jj»xflij>J  1 


dj  1^ ^  1 1  ^ ju^  * 


(26) 


^  ^  '  '■  *  ^  «■^^t  I  1  ^  I'.iiT-  ^  I 


djlj) 


I  fiLAjLS_A  (_al— t  ^ jj  j-I  Li^ 


.  (^J-u-o  L>JL  1 


^  ..Ul  U  .  tl  5jJj  c  (  1  Mill  JL^ 

t  (J_j_i-i3  L^c-aJLI  j j  L  a  1 1  4_a^I^-a  CjL-Lu^ilJI  Sj-jjiSLIl  ^JlJLLJl  4^l^e_Aj 

c1)1jlj_i_a  ^  1  jLitTn-u  1  (J^  cl) L^ju^jlI  1  SJl^jUjlXI  fiLc,ljjJl  1_l1j_>»j 

t  jj  L  A  tl  jij-C  ^1  . LL  1  ^ J_A  c-<-L^o  LSL4-)  LL  'jjLsAtl 

i^LAl  4_3^Jj-JlX1  cl)  LLLsj—LjjJ,  1  J-L£^1  (jj-Jj  (^Jlj-)  t  ^  'I  '  JJLJ  (_3_J_t-£5 1_>JL  1 
tjl  jiJl  jj-*  jujjlJI  ^  jL^l  tjLUj-*_u  c  .  1 .  .M  (^jJl  i  aflatoxine  ^  .  .i^jj^LaVl 

^  cl«-o»»  t4^l ^n-uVl 

(J_j_t-!3 Lt-A  tj*-^  Ct^  cl)JLaC,  SjJU  cl)l  JLj_l11  (_)1Laj 

jjJl  JL2  aIj-LLI 

4  4_jj_Lj_uJ  1  cl)  Lc,^JjjJL  1  !jy-^  ^aJLlII  4_H-a-UjJ  1  4_u1Jjl11  (J_JjU:3  LsLL  1  ^1)) 

JLcb  ciUj  tjL^I  A  l^i-u  i  l—l-Lofc  L^-LA^  La^  (^^i-aJ><J  Ll-t-i-uJ  ^  ^  *  <1J  Lc. 1  ^ 

.  i^yJt  4_aj1_SX1  (jj  .cl)L_ujj-^l  4_ji£a_j_>Jl  ^IjUjJl  ^1  c1)1j-iLj>J1  ^1  J J L 1 1 
o5  VI  iSjLilaJl  (J_a1j_»J1  ^^_j_a^  J-tla  ^L^jJJ  ^jVl  cLa-iJl  .  (Jiiaj  c-icrt^ 

iL<j_jl_i  ^  V  ijJLSlcJ^Ll  4J_)L^  c1)Ijjj-a-U  cl)lj-j.A-A  4_ajI-^1  4-ajLaX1 
j  ^L."  i  L^  1  j  4^ jjjlL  1  5j  LlaJ  1  cl)  LtjLSLl  1^1;  I^-ca  u_)  Li_i_u  V 1  qja  4J.a->»J  ^iU 

L^_J1  (J-t-sSjJlJl  ^  4_ajLSJL1  4^LjLb  j-ajG  5jL)JL>.  c1)V^Li_u  ^LlaluL  L^ 
^_^L_uJl  aSjljJl^  SjLls  jJ^l Cy ''  j  S jl^^JL 
i  (Jj_t-!a_>JL  1  ^La->»J  jJij'XaJl  ja_a1  j^yJt  4_li_u->JL1  f—SLcuaVl  c1)L_l1j_u1  c1i-)L£^ 
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plaJI  6j3jju> 


cjI  I  'll <  .iVl  i^\  ^ jnl"  (J-*  o-iL^  L^jl  ^ 

^  ^  tl  i^LuVl  (j_u^L»_i  Lo  ^1_>J1  ajjt  4_fliiSLLl  4^1jjJl 

«;L^  (■  <  1 1 II  ^  JLjJiIu_uVlj  i L>^^Ti^  Cr^!  L^AP 

fiL^j.S_>J  1  j  ,  Ji^tfolU  L^_i_uj  Jj-5  SjLtiaJl  (J_al ^-*-Ll  ‘tJj^ '  5 JLo 

LAj  LiH^  1  (2>^L4-i  5 j j  Li  Cj  L>.  l_>»j  (3-5j>.  <U  1  (j-*  ^  ijr^  *  ^  ^c^LrtTJ  1  ^  i 

‘  '  1 ^_j_j_Lj  L^L£^  ' jj  Ls "  jlju  jj Ls"  t  ^  fiUl  Vj  '^  ■  ^" '  ■■  '^  1 1  4_i_i_u_tJ Li  5jlc,1j 

.  •<  ^  ^  y  ^  CjJL>.j  Cj  Li j LmSL!  Li  (J_j_t-3  L>JL  1  ^Li::t^  ,  $.1  jJiJl  jj-*  ^L»J1 

(jl  jJjJl  Lljj-5j  ^Lu'^1  t  ^  <  ^Li  jLSli^l  ijJLLA 

^1  (_5-3  i ^  (iI—ljI  <L?e_uj  Jlj-oAj  (j-uSLi  lLUj  jj-* 

f28^ 

.  ^  Lc, ^  tj ^^Ll^  ^  L»J  1  (j_u  LJ 1  (j^^Lx 

L^  ^Lj^l  fiLJLjLS  lJlP^  5jJia_u_o  fiL>.L:t_i 

^_i_u  (JIlSj  V  (_pJl  l)  4^L5ILiV1  CjI  JLj-tXl  Qja  i  CjLuiSLi  ^Jl jj>.  Vl  (jj-S 

.  (^jjll 

jl (J-*  ijy^  ^  o'  (J-*  'jtP^'  *"*^^~*^ 

jliiV  L:t_tIo  i  O  ‘  ^  j3^  ^  ^  ' 

cj  1  jL-t-i-l, L^  iLj^jL^lj-b  ^  ^  *  cit_ajJI  ' « >> 1 1 

5  t  \  dcL^ATn-o \j  i^Luu  L^Jt-A  J^LuJI  C.<-t-L<^  La  1  ji  ^jLa-iSLII 
Cj-o^LlId  Cr^J  j'  j.t-s-^tl  4i_jl3  Cli-iL£^  ij-^jG 

^LtiLt^^LIl  cjLl.ujLa-11  lJi^ l^Ll I 

4-j  ^  ^  I  C.i—i-i.i-u  1  LiJLb£^  .  AjullIjjlI  I j  4jj.traj>J  1  Cj  1  JLui.  1  Lu^ 


cHiL^-l-u  OjjI  /  ^1 1 1 1  L-s  tl  Oo  I  I . .  1^  '  C  ^ ^ 

CJ  1 J— L-t-l  1  ^  t  ^  -  'o  '  "  ^LLiJLa  JulC.  0*^  ^^-A-<-uJl 

4^ LLaJ I  4_j_4£j  4 '  -a  ^ jIa Luj  t  t  ^ ^ a  ^j_u LJ  1  V  ^  1  jJj  j  5j-La^G  1 

i^-LSie-l  4>J-A  .  CjI JLj_lL1  4_ajLa_a  jjJsaJj  44luJL>Jl  4_c,ljjJLl  4_Aj^L!l  4_IjL^1 
10  J.  A-t-Ti-i-uG  45jLj?e_ILll  CjLV^I  .(jlGJlj  ^Lu-aVI  Lt£:L  (ji 
d^LLiJl  iJJLAj  4  L^Jt^jjj  ^LtlaJl  Qja  5  JL>.lj  5j.Jjj>.  ^Lu^  ^LLaJl  Qja  Cj1j.Jjj>. 

4 5^  1^"  , ,.  1 1  ^ LLaJ  1  jJ_Q^e_A  i^jja  iS S-^  ^JSLGiJ  V  ^-ujlI i  ^  1 J-LJ I 

4_»_ijjJLl  4 '  ^''‘ ^ ^LLaJl  lS'  oj-^  ^1  jJ-l11  Lol 

.  A '  l.UlU  1  JlLlI i  ^LaIl^I  jUj»Li-u^  1  M  t 


•i5J9>*^  pJbdl  JA 


JjJl  4^  mfeif 

^  t  ^  5^^.^_u_all  (J-LtfiSi  Cy^i  ^  ■  <>  \  *^tl  j^ji^^IL<_u  (J_A 

4^ L^tSLI  1  «Lc  t  ^  1  (3^ J  ‘ 4jL^tt_ifu-«  Cj Li  1  JLi  j_<_u  JL^ ^  V  t ^  ^ 


^  t  ^  4:>.jJJLi  (—ti^^ILi  1-4^  (J_4Jl11j  i4ijLL3  ^Lla  L_i^L>*  ^4^  j-oHH-i-uJ 

i4_liLij  Li^'l.^  cloning  (^j^J_u-u_li^  '^Vj-oj-luA  ^ i^j\jll.u Ll.u t  Lcu-t£^  1 
^^.jjJlSLij)j-j>.  1  ^_^j_c,J_j  i^j^JJ  ^jLrt-a  4_jjLiajLLo  filLsL-u^  CjLjLu  5j_iJL>. 


.  agrobacterium  tumefaciens  (^_^Ll!l  ^jjCJl  Lj-uSo) 
jLi  1 958  ^Lc,  c:ii-iL£^  4^Lu  4_jl:>.  ^Lt-aHi-ol  1-4^  ^  dj'j 
jJ ^4^1  i^lc.  JjjjixJ  ^  •  (Jjj^^  4_»-oL>.  Jijl ^LLt-u  Lii^ Jjj-5 

i^j-A  4_Lal£^  j3^  «Lj_4_uJ  ^lSjj-Ls  t  ^  .^rXl  (^jJl  ^^LlVl 

^L£Loj  (—SjJLJ  La  ^L£:j-<-uJ  i5jL>.lj  5jj-:>J  Cj LuTli-u  1 

(j-a  (clones  cjLjjJ£}  (JjL_uj  L^-a  .fii2jj-LaJl  j>J-4j  *^L^1 

Cj Jl^li-u  1  1.45^  LiJJj^  C.«-L<^<-o  t-^j)  ^Jlj_u:>.  (JjLcuJ  ^JJsaJl  jLj^ 

jjVlj  SjjlIIj  ^_4_SJ1  t  ^  '  -a  iSj-ijL^  fiLuljLc  ciiLlLu  (JjLj_u_tJl  jj-* 

Lilljl£j  ijjjjLjLjVlj  (j-jj-iJl)  ^  ,.U1  U  .  tlj  j<i ,  ,.tl  L  ^ 

Li^L-iJl  ^  1^  LiJl^j^^I^  4_(jjJl  cjLjLu 

CjIj— iULo  jj_4_L3  (jj-JJ  tji  Cjlj-iLaJJ  fiLxlaj-C,  L4J Lt-LH-o  1  JLi^ 

^LILo  j-a-u  ^_^LSILi1  f—SjJo  Lo  4JLu_aj  j-a-Ls  iSjU-ia  4_uljj 

cjlj-iLi_a  (2>^La-i  *-_)Lfa^i  lQ ^Lij  ((j^i-u^ ^)  ^Lij5 

(j-^  (^pLrt-A  ^_LuaJ  a  < ,  t  j  1  1 1  fiLflJj-LaJl  jj-*  fiLc,j-<_uJ  4_ajLS_a 

.  t " '  1  .11  ,  ^~i  1 1 


a  1  t-N  11  i^j^\ ^_<j_=*o  14^1  ^  it  *>»at  L4J  CjLJLt-aH 

.  (jyJ-U  •  [^j  I  960  ^Lc,  .  L^ljj  j^^-A-iiltJt-a 

Lajj-il  LiJJ  jJ  (J_<jjlIu_u  1  ,  Li^L.>Jl  ^Ij-a  CjLJLuaj  CjI  JL>.1 

p  L-sl  U.  4ILu  Li^Lifc  ^Lli-uJ  1  Jl>»J1  ^ft_L£i4Jl_i  (Ja3^ 

^Lajj^l  (j-a  L4_tSLa  Lx-a  i4^Lc.  oLu_uMajJ^^>a  p  *  (^JJ*-^) 

(j-a  5j_j_fl_a  j2>jL:t_A  CjLuI  (2>^wai  CjIj-jIJlx  *J1j 


(CjLjjJ^  JjLt^  oJ-aauj^l  .  4:?txjLlI.l  L^L^l  oJJt 

^_^j_L:t_a  j.  l-N  A  Ij  pjLS_a  j^uj  >■  •  CjLuV  ^JLi-ojk 


plaJI  6j3jju> 


1— 


helmithosporium 


I  i (sclerospora  sacchari)  j-SLojJl  ^  ^  ^  irjJl 


^  ^  "  1 1  j-SLtjjJl 


-sa-S  .j— 

(29). 


^-ijLi-aj><Jl  j^J_i Lt-u-cJ  1  uIiLla  uiiLiji  L(^aj|  o~^ ''sacchan 

j,  ^  Mil  j]  uliljjlJLo  SjLc.  iSjj-ia  4j?e_4^  p j  mij  jj-* 

(j-a  CjIj— iLJLa  5j_C,  ^LLiV  (J-*  5j-a  ^^\  iLLa_i3 

iSjj-ila  J  i  «Cl^  i  Cj\  <aj  mij  SjUjL:^  Cjljj)jj_a 

C-c-U-tTLi-ol  .agrobacteria  ^  '^^_^LlJl  ^jjjLlJl  Lj^juSIj  ^ljitlj_jLj 

4_Lj_u_tJLi  5_al_(_u  CjIILu  (Jji_>J  (4_j_Lj_>Jl)  4_uljjJl  ^LflUJl  ^JJt 

bacillus  thuringiensis  4-jj  i  tl  CjLjj-ajiJl  jj-* 

cii Li  1  j-u:tt-Ll  jJ-o  4_tSLIj  ci)Liij-ri  LoLj_u  ^ kurstaki 

Ljj-u£LjJ1  IjL^  (^L_caZu_ul)  (J-i-oZLi-o i^L-ujVl^ 

c-L^c-u^  Ls  i  1  (jj  1  Lj-uSLi  4ls  L_u ^  ^  ^  ij^  ^ ^ 

L>^  ^  S  ' J J  *  C?-^  ^LijJ-Ll  ‘A.scIula  J^JulC.  cIiIILlIII  aJJt 
IjLA  Monsanto  jJliL<_ujj_« 

^^J-iTuSLo  (J_LJ_(_U 

i^_jJlJl  (j_uj)j-_j_iJ  jLiia-a  ^LS_Lj  CjLLu  (^^_lSJj)  (3i>^ 

0 ^_L^_ij  t  1  1  j^J  1  t  ^  t^^  ♦  t  Li  1  cjjjJi,  1  1 jJL_u_u_<_u  Lb 

<Lj_i_<_uJ.1  CjLjjjJLI  L^_La  CLtC^^Ibl  ^jjCJl  jjj-u^  LjJ  fiULLa.3 

cjLTl-l-lJI  ^LSLoLi  jLua.3  .^^^1  cjLLu  cjjjJlI  (Jj>.ji  jjjjLjj  i^jjJLI 


.  (jjj jj-_j_flJ  1  (J-*  Cr-^JD^^  t  ^ L^ljj  5jj_>J,l 

CjLl^^Lj  t  A  (JlJjjJ.  filLaL^Jl  Cj JjJ I  LaJLt^j 

(^paj-L  1  (_Pa  1  J-C,  1  1  ^  i Cr^ ^  ^  ^  1  mh?j  t  n*^  jjjj Sj^-uLi.^ 

Clt3jju_i_u  1  i  1  Cj  Lj-u^gj-LoJ  1  (J-*  ^  C-t-l^tTn-o  1  Lo  JLi^  ^  i  1  j  J  Lj  V 1 

jL^Ial  Cj 1  c),3^^  SjLa  Cj 1 

jLjJa  CjIjLlIII  ^  ^^_j_L4_j  ljJjL>.  lA^  jjjjLlII  ^j^Palj-cVl 

.  ^liJJkl  Cj  Li-u^^^^-LoJ  1  a  A bt  A  Cjl^lJL^a  ^  ^  ^  j  ^  <  «Lu_ujj_^l 

Cjlj-iiaJl  j_La_a^  JLalul  4^jL:^  CjL>.LS1I1  ^JJt  C^3 
IjLu  t gQ-L.L>.  c^i 


•i5J9>*^  pJbdl  JA 


JULb  La!  tj^T  CjL^  Lxlsj-a 


ij  ^USLIj  l-LuLa 

^c_<_uJ  Cr^  ijJaLiJll  i>J_A 

*-_sLia^Vl  (JjLSJ  4_ajL5-a  («LjjljjJl  <L<_uJLt^Lj)  jJ^n-ul^^I  (3i>^ 

fiLlSLl^  i  (J-  aJLLt-fjj  ^  jLu-a  iglyphosEte  t-<l  >  ,.^  Ajlr-  ^a-<->j.l I 

. L-u I  Juu3  J-alut^  ■  ^ ,  1  j ^ 1 1  CjLjLtJjl  LtiajI  (JIl^ 

4.j&_<-uj  (^ 1  ^ ^il£<Lcu  4_} ^  I  ^  ^  t  *  t  / ,. I  jl£^ 

L^j-Tl-lJI  ijjLA  ^ L£— a Li  j Lu3  LiUjil  IjL^  coding  jj-SLU  cjjj-II  (j-* 

(32}  * 

,  t  d  Vl  CjljLu_a  4_ajL5JL  ^  jj-* 

iSL^  t  d  ,^"  V  L^l  I'a-U  4  1 1  ri  dL  L-t^'  4  K  Ml  a  (JJLLaj 

.CjIjjijjJLI  (J-aJLl  ^jJlII  4_5j^j-l£iJl  t  Sj}"^  3  '  tl)'  ^  tiUjll  i^^^y:>.LlL!l  QjjClII 
rye  (p  \  j  mi  tl)  JljJ^  Cjjj^  (J-^^  ijjdl  ‘-iJ-JIi  VjU  3:^J^  J-aJt^ 

j^^_>ij  Ljj  ^  *  t-N  (J-*  ^c_<_u_j  SjLc,  1  j_La:>.  i^a-^ILajjJo  1  j-irtlLa-i  (jy^J  .Sj-tl/Li-a 
4_^1_:^1  ^  kanamycin  ^  . n  jaUl£^  jLiall  ^jLal  Ijjj-o 

4j;e_ala  Cj  LLu  jj-*  ^ H 1  ^JLLaJ  1  j  LJu  \jt j  ^  ^  1  JLt-ij  i  ^LuIlJ  1  Cj  1 
dtlLi-iLa  t (jA-i-a-La Lj l£Ll  1  j^^_r*o  (_p3ji  jjJLlII  C-lj-o-  i4_i_anj  LjjJLi 

‘  ^  ^  ^  Cj  1  j—ljse-jIo  (4_a-C,j-.^  i—sVT  3  (J-t-£5l  (j-*)  ^i-t-u 

(j-a-3  ^  ^ LSLU  4_ajL3_a  ^-La-i  (^jdl  ^jlll-tal  Cj^IL>.1j 

C-tlLul  t  4_ajLSJLl  aJJt  (J-a_tJ  ,^yCllLj_tJl  jjJLlI  (2>^LaJLl 

4_n-al>Jl  Li^L>Jl  5j_iJL>.  4^1jj  Cj La j-Lt-a  jJL>.jl  ^iSLa^Li  4^1  4.J^j:?tjJl  aJJt 

CjLLu  C-t-t-LLi-uJ  jjJUJl  j>JLA  (j-*  ^  jjJju  (2>^La-i  4_jtj  i *-_) j_t::tJJ 

cjLu^hII  3^s ' ""  4_i-i3L^  ^  ^  ^jLc 

.CjIjLuJLI  LtIo>.L>.  (J-*  (— a-ortJj  ^  Cj  4_ajL3_a  Cjljj^_a 

JjLcu_i  genetic  j-_j_jJlj  ol  •  4_t-o^L>.j 

^LuJ  tjVl  Cr^i  lItP^  C>*  iSj-SLLa  CjLLu  J^1_u_i_u1j  t^JLi-aJ>- 

j^j_ILi  ^1  (j-^La-^  *J^'  Cr^l  ^J:H^  (J^  J  j"  tj'  <— al )  t^]  SjLc. 

^_aj  .  4_u_uj:t-a  CjIjLu  4_La_uJ  j^ycaH-^aJJ  5  JLj-ia  jGJLi  ^  jJij-LaJl  i> 

^  (^j-11  j-A  ^jVl  f^j-uj-^ic-a  CjLlj  4_j_a_tJ  ^L>iJ  jJlj-iV  tiUj 

cllj-isol  (Jl^l  (J-U-<-U  (_yL*-S  JljI^IJ  1  aLflluVlj  t  .  1 1  .  ^"t  1 1  ^"r  t-N  t 

i(aegilops  ventricosa)  5l  a « -lU  ^£>^1  4  t  Mi»tlj  j.j-^1  ^_a^  ^>u  CjLJL-aj  1 .  ,i\jJ^ 


^5 


plaJI  6j3jju> 


i  IjJIIjsoLj  cIiLlIII  j-jjiiaj  »L<a-LtJl  jj-* 

(J_i!i  tlA-C,  ^jLS_i  ^_4_SJ1  qja  lj_lJL>.  \  ^'i  ( _ _  1 1  .  ^"t  1 1  \jjt  jj-*  1jj?eILi1 

LiJaj I  ^  l£^ t-N  ^ 1 1  (^eycspot)  ^ 1 1 

cliLijj^  ^  ^  ^tl  1 jJLSjj  4ju_u1j  CjLujse^  ^1  JLitIu_ol_i  ^J-^JLI  5»ojLS-o  ^_4^1 

5jLiJL>J1  *-_)j.j_>J1  f—SLu-ai  ,5jLjju  5_i1j^  4_)  t  ^ t-s  tj."  t  <1  t 

i C— <-i-ix>.  iCjjJ^Iu_ul  lA^  0-ll£^  ^ 1 1  l".  .  .•\ 

4_L<-u  LUjI  3jLc  ^  ^  Tt  jl  i 5-l5Ltiu.a  <L^  .5  t  t  j  1 

L-t— (^<Jli  l^^i— lj»JL  1  JLJlA^  ^  g.  L^i  4-li-o  .  ..g* 

4_l^ ^L^Ull  LjlI  1  j^JLi  (^jJl  .4ll£,ljj-j 

(*-_)Lfa^Vl  ji)  Cj  Ij^tToJ^J  1  CjLjlaj>iJ  1  JLAj  iSjJlill  i> JLA 

j-IL£^1  ^  tA."  L_^  ^jLSJLI  j_iJl_>J1  ^_^Li_tJl  t  ^ i  tl  fiLajSjlil  Sj-^LLaJl 

.<2jI^1<^  I^a  J^!  JI^VI 

4_l^ jJ j-i-lJI  ^L^Ull  ‘  JL^  CjUI ^JL^e_a  Lai 

ji)  i  Lj_C, l—t-La-t-a  1  ,^y\_L>Jlj  fiL_tia_^l  j-^QJl  JulC. 

Cj Lj ^-aj-^  1  j  Cj L>. LaU  1  filLa L_u ^  4_jj:t_t-aJ  1  4_>J L»_L \j  t 1  /t-s.^ V 1  (^j^l"t  1 
«I^JLjlI.1  ^llLa  ciJUj  ‘ ^  «L<_uJ_L^l  d  ♦  * « ^  1 1 

«LjJL>J1  *-_)jL:tjJl  jjjJl  1jLlLi_u1  (J_LaIu_aXl  CjL^lSLal  jj_uLaJ  ^1  (2>^La-iJ  ifiLj^^L^l 

<LcjLi  <Lajj-La  ^u-ca  ^j_uJj3l^  «Lj£j.^Vl  Lo^ 5J.Lc  Cjj£jbl  JLaJj 
CjLjLLaj-i_u  Cjj3L£^  JL^  fil_L>.  1  5 JLiJL>.  CjLjj^-a 

CjJl>.L£  i ^_a-tJl  dJLaHSLa  ^  i  Li^VLrtll  ^ 

(j-a  5jL>.1j  ^LL-La  i"-  ^  lILIj  4ILl.o».  ^Ijjl  tiUli 

i  l_l^L_>Jl  (J-L-La  JJl^  (J-*  LJ5^^  (jy^  Ll^l.>Jl  aJJt 

LtfuJ  (^jJl  jL^lj  t^Cu-O*.  CjLaj^  cjj-^  Lh^  ^ J.*J.  ^ 1 JLA  La-t^ 

4^LL3j-<_uJ1  fiLjJ_i^Jlj  4^jVl  4_j_Lj_l>J1  l_i^l.>Jl  ^^Lj_o  (J-*  LLljc-A 

(J-*  4-^i-(->Jl  Li^Li^Jl  LajLt£:  4_jl  CjJL>.j  •  L^^  t", 

Cli-iL£^  i  Jj_i_ul  jLa  (J-*  fiL^  LLaj-coJ  1  4_jJ_iJlj  iaLiia-uJl  jj-* 

jlJLLiaJl  4_Ui.Li  70  0^3  ‘  <Vt  t  4_ljaijaJt_a  j ^ 1 1 

iJjLA  LajLi^j  ,fiL:t_<_ajVl  Li^L>Jl  jj-*  iS3^^ 


nb 


•i5J9>*^  pJbdl  JA 


L_i^L_i^Jl  t— <_<-u_Lll  t  ^  t  Cr^i  ^  JD"^^  L^-^'  i*-_)jl_^l 

.  gLu  LLs^t-uJ  I 

44^1j^1  4_(_uJl1^JJ  4^1  ^ t-s  ^  di Ll.i-LLi-ij.a  i^y-^  4^l_L3j-4_uJl  ol 

(J^JlII  Cjjj-ll  tjJ  1  ^  j  O*  ^1 

^1  4^  uj^^jJLI  (^j_(_u^^Jj£L11)  ^  ^  1 1  4::t_pe_t-3  ^ J J  lluJL>. 

4_Lj_4_u_j  filljfoLj  CjLjI ^^1_u_4_uV  jJL>J,1  ^LL-La  fiLaj^jJo  CLt::t_4_a3l  1  jJ  ,  V 

.  L^ljj  Sjj^JLl 

^  ^  *t  5 JUJl^  J  Sj-seHtl  CjLjV ^1 

Lj jJl  Qja  cLi^  L:tjj-a  1 J_^  CjIjj^_11  (_pa-*-J 

LjjJlS-o  (4:>.^^1)  4  'j  1  t-s t,  1  Cjj^l  j^^_>tj  0-1  L£j  ifiLijuait-o  < 

JLjJju  LiJbjJl  L-O-j-Llai  ii-iL^l  ^^Lai  4_La_4iiJ(j  Jj-SLU  CJj^Li 

i>J_A  4  'j  1  l-s  11  1 1  ^lj.^All  ^LlLs 

L^L_ljj_3  J_t^  ^jL^_a  iL-tULLiD  4.j^LaJ  (L^ljjj-a  Ojj^  (.^^0 

L^Ljj^  ijjj  <>>  1^  (>!♦  1  Q3j  ^  La^  (L^ljjj_a  jj-><-i  ^  ijy^O 
t  ^  i  4_lii.jJ.l  L^ljjj-a  oljL^l  ^^JL>.1  4-'  4  Luj^ 

,  ^  ^oljjj_Ll  i> JL^  L>*  t  ^I4.tl  1 JLA  i^jja  j jLrtjL^ 

J  I  ^"t  Ml  U  ^jjt  fiLuljjJl  4_4_oJlI^1  (Jij^  {j  i t~>"  Cy^-3 

J—Lc,  oIjjjJlI  4_>JL»_a  Llssj!  ^JUrtTn-uTLi-o  (J_A 

4  .  <  / .. n  ^I'L-U^Lct.La  4_t_<.4jJLl Li  ^JLiJ  La  IjU^ 

5JljJL>J1  CjLjjjJLI  4ifc-<.uj  600  <-_ijL^  La 

ja_Li  170^ L>.j  i  1  4> JLA  Ox,jj  ^4170  jj-*  ^  '  (J^ 

'  I  d<_i  L£^  0  jLJt  1 a  ci(_t_u^  .  7 1  ^^^_(_u  d  JlI^— Li-u-1 1  cHj  1^  LaJ  1 

390  1^ ^-LM  4_o>. Vl  (j-*  ^  ^iI-La  *-_ijL>ij  4oL>JL»JL1  L^Luj-s 

^^^ylLll  4_l>.V1  ajjt  Qja  78  ^  4 4^ LL3j-4_4iJ  1  Li^L.>Jl  1-4^  o^jj  1 258  (j-* 

3  I  2  _!1  (j-^J  4^ajl^  OjLa  L^LaTt^^l  C-i-Cu  Lc 

^JJ 1  ■  ^  a  5 j  L5  4  I  (jj-L^  J“6-^  ‘  4_j:t_j  L>J  1  jL»_i  O-4I0  Lc,  1  4_l3_uJL  1  5 j  La 

^  t  ^  />  1  ^  ^  l3->^  3~.  4jjL^e_a^  44^LL3j_4_uJ1  Li^L^Jl  j  JLjfcrLl.1  Jij_4_uVl 

4  4_jjlj_lL3  5j^_uaJ  ajp-  (j-*  ^  4. 1 1  ^j-a  ^  ^  4^L4_4jjV1 
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MUdf 

4^l_=*Jl  <Li_jJiaJl  4-L<Ja  LI  1  ^LiVl  (J^-a_l^_i  ^Ljj>.  Vl  c-tic,  i  (J_uI_L!1 

Qja  lj-la:>.  ^j-i-u-b  p  ^  tj  i^L>.  jJlj  u_)Lj_tiaJl  j  ^  J T  ' ^ ^ ' J  t  ,^,^\\  ^j_a 

Ll^^Li_ui  (J_aL£^  (J-^^  cj^JlI  1  jla 

^  1  f?  11  j— tTu-J  1693  pL-^  Cr-^J  p-Aj,  j  ^  f?"  p-^J  Lk-iTo  t 

fiL-LiJ-o  ^^j-HJLI  j— <j_»J1  .  U>  .  --j"!  «Qj_uljJ  ^-jL^ 

tiJJjj  tCjL^ CjI  jV SjLl:^  Cj^L^  I  fil  1-4^  CjJJ  J  4<LuIJ.V1 

'.  L^L^  ^-jLUlII  ajjt  9  (jSLuJl  (JlL^-ij  .  [^ j_u_uJl  jJl  ^-<1^  u-iLi-aj>-  jLua^ 

(j-4-u  (jj-lJ  ‘  1^  ^  5  I  (_^Ii_j_»_i  J ^ (J_iJi3  I  00  (J^  (J-*  0 1  ‘ 

(J_Lfia£  1  l^^JL^oj  1  1  ■  1^  -  ■■ (2>^  p^^  *  ^  ^t^^t-i-i-uJ  1 

fiL»_ilj-Jl  p_AjL<i^1  O-iL^  (j-^jJl  jJLolsVl  t  ^  LoJ-t£:  1867  pl-^ 

ij^  l_LiJ  1  (J-*  J“:J-^  (J-*  ^  Lj_*-o  i  -i  1  7  p^j  ^  ^  ^5ji  <"ir 

^nTuJ  1  j La^  .  p^Lo^  Cr^  (^polj-aLi  1 ^l-*  (j-*  jJl  u-iLHSLllj  1 J 

Qja  \j  fiUu  L_uJ  1  ^ LLaJ  Li  jjy^ ^  4  ^  '^^'1 1  j-i-iiC,  j^y^  p_4_ujJ  1  Jj  1  j 


3‘ 

1. 


100  - 
90  - 
80L- 
70L- 
60L- 
50L- 
40L- 
30L- 
20L- 
lOL- 
0  - 


0 


10 


.  1690  ^^_^jlII  ‘  ^  t  t— iL^jjv  -9 

Source:  Philosophical  Transactions  of  the  Royal  Society  17 
(1693):  596. 
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pJbdl  JA 


jji  XS-  I  frUfe.*.!'  JOM  dlij  v*^  ■  ~  ^ 


.11 

XS’ 

j  y^UaJl 

27 

1401 

j-Uj 

i  J  L* 

j  y-UaJ' 

33 

1477 

j-Uj 

37 

1483 
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35 

1756 
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36 
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> 

59 

1797 
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31 
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> 

39 

1810 

^L) _/® 

39 

1810 
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jUjJ.  Ojjjj 

> 

22 

1818 

29 

1820 

^Jj^-  j' 

46 

1821 

j\^ 

a“^ 

56 

1844 

55 

1848 

fUj 

jb>!-j>-  Jja 

31 

1859 

fUj 

j:jj^ 

,«vLli.~»' 

43 

1860 

i^y 

> 

45 

1885 

^-ir 

^_r*^  JjJ  - - * 

> 

47 

1903 

^-ir 

Jjjj'  z->-y 

‘ '""  *  ^  3_i_ixaL>J1  cl)jL_uJj_a  iOju^^ 

^1  ^)  i^j.^c-lm1\  (^Ltil  fiQ^jj£i.5_a  jj-*  L)' 

.  \  I  1 1 1 1 1  La^  .  0*^ ^  ‘  "  ^  4_4_q_(_u  Jl£  Salieri  (^^^_uJl_(-u 

^  ^  ^ll.u.a  LSj_i_u C-iS-us^  La JL(^  Lh^  5_ijL^Jl 
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^^^jujilaJl  *  LjfcjLAuI/  jl  t  ^  c-«-i-<-uJ  dt-cLJa 

fibuL-uJl  ^Jj  ^iTola  1 J  J  Jj  Ij^Lla  :  LjLj_ifo  1 ^La  ^UaJLll  jJL>.jJl  (j-u^ 

-  •  .  .  «.  ( I  5h«) 

i (j/\_»_j_i_uJ  1  j  fiLLol^l  4_j1JL>.j  i Lilti  1  j  4_»_iLj_uJ1  ^JLi  i(j-ilu_uJlj 

^^-uSL]  i  (j  L£^  5j.£L^  (j-*-“  ^  tj  L^o- 1  i  (j-ut-j-coJ  1^  fibu  1^^  1 

.^Vl  4-lIc  ^Jt  Lx-a 

j-IL£^i  (3^  L_lj_u_>*j  J  t-N "  1 1  ^  1  JlLlJ  1  4_aL»Jl  4j:tjuaJl  C.(-li-u-><j  JLSJj 

jlijjlIIj  (^j jl>J1j  (J-<-uJ1  3'  lJ^ (j-^  *  LoLc,  jlLo  VJL^  diLt^^nJl 

,  U»  ,  ,.j"  a  i(lO  (J-SLdJl)  ^  . ,.  4_jj:t_<j_>J  1  (j-a 


Cilj 


^ L;e.(.uJ I  t _ il-^IiJI 


cMi 


jUbVl 


1936 

1976 


1930 

1976 


21.2 


0.9 


165 


7.4 


1  1 ...  1 1  ^  ifli  (3^ 

L^jju 

1  1 ...  1 1  j  1^1  ^ ^.a 

4j^-tj>JI  t~il  nI 
L^Juu 


1930 

1976 


1950 

1976 


158 

y4.7 

L^jju 

19.5 

|0.03 

L^jju 

.  I  976  .  1930  4-LSe-a^  ct^^'  I— flJl  I  00  (_j.2  ^  'j  '  -  0  CjL^jJI  jJjL*-a  -  1 0 

Source:  Ai'zenimittel  -  forschung  in  Deutschland  (Pharma.  Bundesverband  der  Pharmazeutischen 
Industrie,  Karlstrasse  21,  6000  Frankfurt,  1979  -  1980) 


*  lSJ^  '  ^ j-Lt-u  j-  '"••^  Ji j  Ltiaj  1  4_ujJl1  1  L-iJ)j J 1  j-a-»-l  1 

^ i  / ,.  M  t  ^ dbu-u^  4_L<-u  ^^^jlj-<-u  (3)^^  ^ 

-  ..^"t  a  .  ^  ■  t-s  tl  c— <-i-aj>-  ^^.-ulIj  LL^  /  ..^"t  & 

jVl  4_S_lL3  Julc.  A-lI^  jJt  Lj^  (JL^jlII  dll j  / . ..  j.  .7.« '  j. 

^j-5Jl  lj_A  j— <j_»J1  1 .  ,.j"  a  SjLrtltll  djLiVjJl  (jy^J 

.  JL^  dj  1 jJ-t-u  uLs^Ij  ^j-a  Lx-i  L^j  1  1 jj  *  Lulii  Lc L^j  1 
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1830  1840  1850  1860  1870  1880  1890  1900  1910  1920  1930  1940  1950  1960  1970  1980 

cii-'tBj  jLdJ  .  1 980 .1830  <Lj.a LlI I  I  JlLJ 1 I j  I  Ljjj j 1 ^  I  ■  &  - 1 1 

<Lj.al_Lll  ^  » j j -*■  1 1  i~'l  n1  .>» Mj  4.jje_uaJI  ^LiUjlII 

fiLtse-uaJI  4jI_LjJI  4-'fc^iru  t4_L«j/  (jA_!L4J_j  ^  4_Ll^ 

<Lj.al_Lll  (jIjlLJI  .  l-» .  ..j"  a  ijJJj  .<L4jJl5JI  c_«JsaJI_j  ^jJuJI 

^1  (.iJJj  ^^^.(.u_IJ^I  ‘  .  i  .  ..\\^  .  d  ]  ,  ,,  ^  (.^1  ^  OjuA  4j_tiLa  I  a 

JLilsVl  CjLj^j  4-L(.uj 

Source:D.  R.  Gwadkin  and  S.  K.  Brandel,  “Life  Expectancy  and  Population  Growth  in  the  Third  World”, 
Scientific  American  246  (May  1982):  33. 


j  LiTaTi-J  1  (J-*  ijr^  i-La_*-u^ILo  (Jj 

fiLS_il_<_uJl  4_jiL^_uflJl  (JjJlII  IjLc,  Lo  i^LtJl  l.iL>.  Lc,L^jl  i^_(_ul^l 

JLt^l  tjVl  i_La_i_ujILo j  ,  (^_^yILj^j_<_uJl  jL>ijV1  ijy^J  Wjljj'  Ct^) 

.  j,  Ml  C  ^_i_uLlJl  *21)lj_u_u  J1  jJa  -aIj  [^I  L)^  Cr^ ' 

AILS-Slj  JLS_3  .^LiLJl  (Jjfcjua  ^L^jl  p l  I 

JlI^  aLu-o  (^jL_uj  (^jJl  ^^LiLjJl  i—jLifiJl  ■  U>  /  xj” ^  cIJLla 

^j_ujl  jlI.1  j_t£,)  IQ  ^l£^jJl  (J-LisL^  i_La_i_u^^ILa  i^y^  lLUj^j  4 (J’A-hJij j ^ ^ 

(j-a  J-t^  Cr^  -^0  U5^  Q'  0*^^ 

4_L<-u  ^  t  ^  1  , ,.  ^  A  cL-jI^jlII  c-JLLaJl  IQ)  (j-A— 

JLaI CjULt-a:>.Vl  4>JL^  .  ^  ^(12  (jSLjoJl)  (filLo  4_j_LajJl 
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plaJI  6j3jju> 


I  I  - 1 2 

(jA-^LiL^I  ^JL>.j_II  jlJ_c 


.\  990-  1890 

_^_^LILI  4_a_JJ_!  jljL.ajVl 

.4^liJI  4^LaJI 


Source:  A.  M.  Anderson, 


“The  Great  Japanese  IQ 
Increase“,  Nature 


(London)  297  (1982):  181. 


3-oL»Jl  Lc,l_t^l 

L)^  L)1  ^  LlILcj 

cjbuai 

i jj,_<j_L»J  1  Ojrt-JLi  ^j’A-caJtlLl  1  IjL^  V  LfJJjJ  ijJjjJo  (j-*3-J  4j^^_jj>J1 

.  A  1 JLA  dt-uJ  (J_<_uJl 

^ J.'*'  ^  ^ ^  lA>^ ^  ^ ^ ^ J-Ld  (J-<-uJ  1  ^ ^ ^  4-ut.txj 

Cj  1 J  LdaJL  1  ^  1  jJtTn-u  1  J-La  lLs 1  1  jjt  ^  ^  ^  ^-iTu-ulI.  1  di  L^n-u-a 

^1  jJjJl  (J_<_uJl  ^j_a  4-i-i-aj  dc^-Lua  1^  i^^-uSLi  5  Jl>. 

1 JLA  j-^Vl  (J_diAll  ,  (  I  3  (J-SLdJl)  j-i-uaJl  jj-*  *— ^ ' 

1  LJu-l1  1  O"^  L^i_LQ_u_o^  ^^^_u_uLj  di  L^j  I  j  1 

.SjUJlC  ^jlalj-dV 

djL^jJl  t  ^  *  ^1  S^j_32lJJ  ^-j^Ltjja  I  .t-stl  ^Loi  ^Jlj  Loi 

.  ^LIaj-_i_uJl  (j-^  L^Ilijj  i4_uljj-d  (_palj-xl  SjLatlLLl  djLiV^l 

iJjLA  (J-*  (J-uLL11  dJ^_4-i  J  ^  Lui-LtJ  V  5JJ_da_a  ^L^jVl  aJJt 
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.  1 980^  1 900  l^rLL><jj  (J-t*iJI  <L4^LlII  CjL^jJI  tLmjj  - 1 3 

Source:  British  Department  of  Health  and  Social  Security. 

jl)  j^lU  *-1^3-11  fiL>.l  JLS  (J_uLj^  jLjJt_a  ;J 

5  Lo^  L)  ^  (j-^  4-4^  Lti  1  4_jiSL!  1  5j  L<-fjj^t  1  c-t_t.fir>>  ^  Lj  i  1 

(jJj-JuJLll  (^yA_i  jq-AjLj^I  4_j_i_u_tJ Li  4_illtje_a  *-_)Lj_i_uV  fiL:t_uJ  fiLrelLlLl  (J_4Jl11 
51^3_U  4._j_LsaitjIIiJ  1  *-_jLj_<_uV1  (J-lL>o  JLlCj  .(3  (^T^Iu-uJlj  4_<_u_«L^Jlj 

^  L^ji^  jJLolsVl  ifiLojj-LaJl 

(J-iia-ij  i^J_»_Ll  *Vl  JUlj  . Cj  1  j l_j_<_uJ  1  ^  iC_tl5Jl  i^jhsj-a 

cliL^jJl  (J-*  Cr-^  4_H1  2  Q-C.  Vj  ^jij-i-u-a  i4j^3_p»Jl  CjljLuiXl 

Cj  ^  1 jj>>  c_i_Lj_aJ3  ,  (JJLSJ  1  1  (J-*  4_>»J  l_tJ  1  cl)  3J 1  (J-*  (J^ '  lS  '  i  Sj^Lii.  1 

c_i_Lj_uJj  i  1  5  Lp-  cl)  1 ^ju-u  5j  Lcojk  (J-*  4^  1  3  iSLjj-a  1  j  L:tIL)  V 1 

5 LsjJ  1  Cj J 1 Qja  4^  1  I  2 j  i cl)  L^ 3J 1  (J-*  4^  1  1  JL>. \j  Lp LLajj-) 

•  1^  4jLcu  L(J  1  i^^^J^ila.%}  1^  4_<_u^  1  i^j-uj 


5S 


plaJI  6j3jju> 


CjI jpfl  jJ'  djU*^  —  3 

.  1968 


^ ^  4...ivJ \ 

11 

1  533  102 

9 

1  262  415 

iS J^N/I  Oil y-l 

3 

397  668 

J^l 

3 

389  733 

26 

3  582  91 

:  Jjir\ 

12 

1  610  142 

fc-dij'  r4> 

3 

431  973 

«upI<jJi  s^Lt- jJi 

4 

578  801 

19 

2  620  916 

:  Jjir\ 

14 

1  970  489 

jukSn  oijj 

13 

1  744  180 

oUaj~*Jl 

7 

968  064 

Cw-lu)' 

5 

674  465 

2 

291  185 

86 

11  852  226 

100 

13  687  716 

:  cjL^SII 

John  Caims,  Cancer,  Science,  and  Society  (San  Francisco;  W.  H,  Freeman,  1978)  :  j-Uaii 


•fi  ali  J  J  ^Le-  45  S-Ujf  ' 

>■  3  45  SjLv-^ 

.  sjL,->-  ^  j  jji  L*1  .  ly^i  Jil  8jL.->-  oJjS^ 

^  ^  ^  ^  ‘  ^  Lj  3^>o  (3  ^  « '*'■  ^  1  6  Lu><J  L<-u  l1  I  Lcf.ij><J  1  ^  JU&  ^^JSLcuj^ 

jJjJLA  (jl  Qja  (J.S_>J1  (3AJ_aljLllj  j  d  ,  /tl 

Jlj>.1  jJl  jJLojJLjSLU  SjLj^I  (J^I  (J^  iSjcrtlLLl  CjLiV ^1  Cj1jLu_uJ1  CjjI 

aJJt  (jLb  iSjUjLC.  (jr^  (j-*  Ijy-^  tJ-U-oJl 

4^  1  I  3  _i  LS-o  Sj^LiX  1  cl)  L^ ^  1  4^  1  I  I  c-t-i-i-ijj  Cj  3 1 1 

CjjI (J  J-*_a  1  fiU^Lj  J_t£!_i_u'^l  (Jj  J-Jlj  L^LLaJ^  Ly^J  *  (jLLsj-i-aJl  t  ^  ' 


5^ 


pJbdl  JA 


1900  1920  1940  1960  1980 


4_L«jJI  L^e-t-uJ I  JJuLJ  AjjLaa  fjUaj-LM  ^j_a  CjL^jJI  ^Jjula  -  14 

.  1980  -  1900  SjLjtlil  cuIjV^I  ^ 

Source:  John  Cairns,  Cancer,  Sceince,  and  Society  (San  Francisco:  W.  H.  Freeman,  1978). 
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ij-r^  fin  oooOOl  ^ 


plaJI  6j3jju> 


1  LajlIa^  L^Lj_i_u1j  Lol  ,  Jl:>.1 jJl  jJLojJLjSLU  SjLj^I 

i  L^LLaj^  4Jl^l  4_»_lj_o  .  CjjI ^JJLJ^_a 
•  IjLilil  t-N  1 1  ^  Lla^i-uJ  1  ^L£Ll.uI  i  (2)J 
^LLsj-i-u  4:>.j  jJLi  (jyjL-i  (J-<5-*-^  4_uJuflJl  5  jlj^l 

<lJL£  LL  L^-iTl^  ,^jIl!1  i  Lljj-Sj  L^jIj  i4_i_Lj_uj  (^jlII 

^L^^^-<_uJl  c-»-n-u  jLijL^Tij  ^ItTij  Sjljj  ^1 )) 

LiJJIi  ^  J_5J  .(14  (jSLiIiJl)  4jjJL>.  j-jjlIi  fiLj_ulj  J_i 

4^jJl!1  CjL»_4IL>JL1  tji  jJ  Li£^j-aVl  5jLCli-o1  (JjlAJLi 

t  Ld  JL>.  I^y^\  L^ILjL^J  C.I-j-L.uS>^  i  t^JU_ulj  JL^ 

L^JJuTu  CLoajJtlLL^lj  CjI^jJI  SjLC  ^  fiLj_u_aI.l  O Ltisj-cal.  1 

,«^  ^u_)jL:tI<JJ  cl)ljl^_;j:t£^  \  ^.  „^\ 
L^-Uj-ll  JLj^^l  ^LLs^^-i-u  ^1 

5_^^L-L!I  4_bjJLa  CjIjj  ^tl  i__)L^Iljl  c-<_i_<-fjj  L^LLaj^ 


4_4^LJil  lLUjj  ^j.c  4_^^LLI1  CjLo^jJI  «Lu_ajj  .  ^LLsj-i-uJl 

45_til_tJl  CjL^jJI  Li^  .(J\:>.jClL!  LlsSj!  i4_j_tlSJl  fiLj^jVl  (_Palj-ai 

i^Lijjl  Ltia_il  jjy-^  (Jj.j:tSLll  ^Lo^^Li  i_La_uj-Ll  JLi£L11  t  ^^1" 

Ljj_u_u  j  4-u^  ^ I  ,  5  Lu LLajj-1  2  1  5j  1  j j  I  j 

^j^_jJ_a  80  (—Sj-t-sSJ  CjL^j-tlo  jjy^  i(j’Aj>.jGJl  4j:t^L£!_L  ^  ^  'I  ijr^ 

j  L»_a  cj  1  j-uj>J,  1  ^  Lo  i  jJt  1 '  L^  LLajj-i  tjy^j  .  L?"'^  jGII  5_i  Lc,  jJ  1 

j  ^  LLsj-i-uJ  1  Cj  L:t_i !  cl)  Lj  1 1  ^  1  Jiitlu-u  1  Juu^  Cj  \j  1  1 

cl)L)j-C,  Juu3  cl)ljLu_uJl  ^Lua^  j.  A 1  Us"  <  ^L_uj1  i_La^  ^_<i_i_ul  ^ 

^LL3j-(_u  (il-ij  f—SLSj^  ^Lua-o  j'  i^l  jJajuaVl  (JjjLlII  jjae-t-uj 

Sjljj))  5_IL5_«  ^_^_la_)l)  ^1  J_LJ1  ^j-uL<J1  (^jJl 

.  (c^llSJl  227 . 226  ^  «^L^jJl 

d_^L4_iSLI1  cl)L^l_LlaVl  Lilul  4_i_i-t-uj  ^Llaj..t-uJ1  ^Li  ciJLL^j 

Jj Lclujj  ^j'ljjtjllaJ  1  jjj-lLc,  4_j^LLuaJl  cljLrtllXlj  1  •  t-s  1 1 

fiLLj_u_tJ L)  Vl  lLUj  4j:tjua  cl)l^)-tlj_«  ^  I  Jj LcuTuj  j 

j 1  tJ LIaj-i_u  ^  i  I  6  j  15  ^^LSLcuJ  1  J-  ^  ^  JJ  .  ^  1  ^J Ljjl!  1  (_^iaJLjJ 
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0  10000  20000  30000  40000  50000  60000  70000 


1  1  1  1  1  1  1 

ji  ji  jt  jaaJl 

Sjudl 

iS*..,!!  ift  La^)  aLu^l 

5  'aL  A Sl'tSJI j 

>j 

P 

(j-aUaJl  ^jjJi 

k^\ 

i3^ 

dll  j^LuJ  d.~llL-»l 

- 1 

-i  ^  ‘  l--< j  1 1  ^(.u.!  1 

1 948- 1 947  (j  li=j^ 

1  ^LajJl 

^  j-nai 

^L^l)  i^jJI  1971-1969 

^  jLui5/l  jj-a 

ajL^I 

^■'LL-vi.11  j-~L-.„uj 

L^jLui  ^jS.i  jkijji  ^ - 1 

(.lJj»Jl  La) 

- 1  947  (jA_!  SjLjellil  CjLjVjJI  j^4ajv  ^j_a  5l_^l  AiiLi  ^jUo^^-uuJI  Cj_jJl>.  tLmjj  -  1 5 

(j-^^jLj  jljIJ-j  ^j-c.  ^«jvI_lII  ^L^jVI  Jii:>.V  .  1971  -  1969  ^Ij_cLj  ijjLiai  1948 

-  ^ i3 T  ^  BjlxJLI  ‘ .‘3 t ' 

Source:  Richard  Doll  and  Richard  Peto,  The  Causes  of  Cancer  (Oxford:  Oxford  University  Press, 
1981). 
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pJbJI  6j9jji> 


0  2000 


6000 


10000 


15000 


20000 


j  ^  ^  II  ^j-LM  4^  i  Ml  II  - 1 6 

^  J  ,  ,<11  j-LiJjVI  .  1977-1973  SGjLic  1957-1953  ^  -T-II 

.  I 

Source;  Richard  Doll  and  Richard  Peto,  The  Causes  of  Cancer  (Oxford:  Oxford  University  Press, 
1981). 
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•i5J9>*^  pJbdl  JA 


4_}^ j  1  1  (^ toXi  1  i Lla^ctjJ  1  ^ ISLcu I  juo»» 1  ^^JSLt-uJ  1  ^ ,  ,i ^  1 1\  1 

"  f.  .  i  ^  - 

jLiJijVl  IjLA  ^1  C.<-ut  iSj—j^Vl  (J-Jj-xIujlI  1  cl)lj_u_uJl  i_Lbjj:tLo 

^LLsj—i-u  c-<-i-i-u-J  CjL^jJI  (Jj_»_a  Ltia_ii  jljjlj 

La jLc^  Lu_u^)-^l  (3^  a Lt-fjJJ I  L^^j  4 1  aU.  IjLijjl  (^juJl 
4  L^_Lc  4_a^L_L!l  ulsL^jJ!  ^JjjLaj  Cj Lj LL3j_<_4J  1 

(^j-jLiS  l_La  Cj  Lo  L^  1  0-1 1^  jJ  4j  1  iiyL>.  4 '  t-N  ■  La^  1  j  1  La-^  L>.  ^LLa 


LT^l  ^ 


jLjeIlUI  ^1  Jlitlu-ijl  L)* 

(46) 


SK.JUS  glfu-lJl 

(J^Vl  o  Lj  LLsj-i-uJ  1  *  ^L^jl 


.(Jl_>JLl  1  JLA  .  ..It  fiLLaj.S_>Jl  U-lLu-oVl 

La^L<-4jV  4 1 J  L>.  Lc,  L^j  1  1  *  jLL>J  1  ^llLa  (^ 1)  LlSJ  1  1 

fiL?e_uJ  jJ-J-i  La£^  lLUjj  4 4_4_4i_a-4fu.a  L^>^'  Ly^-3 

4_ju.4/1j  fiLi£ljJL:K  olj-^  « J  •-X^J  ^1  t^j  M  a  miH  Llaj-ill 

.  o  U  LLs J.U.4J  1  t  ^  1"  4.  A 

cfi4-o»»)  l^^ILi-u Li  ^^tfLa-1  Lc^^_ulu  jJL^nJl  » ■■  A 

^  ^ La-4  ( 1 JL^  ^fj-a-4^j.U  a ^  ^  1  S^tfu-Ll  1  j  ^__^^^-iLLi 

4  ^  ^  i,y~^3  *  4— ^  0~^  ^  ^  l^^-a-i-uJ  1  1  Clt-O-  4  1  *  ^  ^  Li 

La-ijj  4  ljlii_>ijl  4-lIc.  La-4  5j-4  4.1a-i  ^^^jJ-lII  jLiSUl  ^LLsj-i-u  j-xIu-Li 

^LLaj-i-u  ^1  La-^  4tiJLLA  4jtjL4iij  B  olSLII  t  '  1  ^ "t  1 1  '  5_iLt^Vl  ^1  c_i_i-4_uJl 
fiLjJ-c,  La-4  jj_4_uJl  jJ/oSLj-aVl  Lc, ^lJo 

-  S  t J  ^  ^  A  4_sL|_4_4/V  tiJJjj  ‘^^>-4  (jiJUjLl  V I  ^Ll^l 

L.a-4  ol^^—a  ^_j_4_4jJ  Lc. ^ 

4_jVj  4jIILI.1  ^LL3j-4_4ij  .oLjij.^^1  (j-4  Ln  ,  ,.l4  ^L_4jJ  (ji_i  4-lIc 

4^LjLjJ1  4_j_Lc  La-4  ol^^  dt-t-tjj  Lc ^L4r4<  4_jSLjj_aVl  o ^ 

« jTl-lj))  j  *^Lb^Ll>»Vl  ^JLA  Ojl^  JLSJj  ■  2  iS  4-jLjl4.4/V  tiJJjj 

^^^LlII  3L_i_>>  ' L  /  4  t  ^ I  / .1 1  ' L  ■  BjljJlc.  oLLL3^^..(-u  <-l!LL^  ^L-cIu-uI 

i>J_A  4".  ^  ,^."K1  jJ  La^  L^.j_l>»j  (2>^La-i  oLLLsj-i-uJl  (j-4  j-uSLll  -5  4 , 1  j  1  ^"t 1 1 
^Lj_a  ljj_a;p- ^_4_4j  jjj_4loL£^Lj  jjj-t-a Lualo- 1  c  U  lX^j  4*-_iL_4_uV1 

4  4  I L  1 1  ^  L  ^ ^  ^uu-u  f^^ju-u  tixi  1  dLa-i-u-l  I  ^  I  ^a^%-l-l  1 

<Ljl  4jij  ^  ^aL»_aVl  ^LLsj-i-uJ  ^^i-u-uj  j  JOa-a  jLtJl  oJJt 


59 


plaJI  6j3jju> 


.  Li)  1 


jLil ^^-uj  t 


4-C j-Li-1.1  i-LsLx^^l  *-_sLj_i_uI  t  ^  It  (  A  ^JjLl^ 

J 1  1  ,  fiLi  t  1 1  jL^c,  i  ^LLsj-i-uJl  Qja  Vl 


Luajl  ^  ^  lliLl  :c_t::tJLil  ^_^j_tJL»_>»j  ^L^j'  L>^J  ^ 

L.4-4^  i (^ LLsj— <_uJ  1  cjL-lb^-!  5_jjLsJL1)  5j.£LlX1  cjL^^I  jjlc, 


^1  Lji^  ijJij-LiJl  Cj  jl LJ 1  i(([^jLj_u_>Jl  jljejlI  1 ))  j-uSLi  Ijj  Jl:>. 

':r  1  tl  (J-*  (J^ij  j-uSIj  (J^-<-uI  4l<.o"U  (JjL_ail 

.  ^  LLsj-cuJ  Li  fiLSJjui,!  cj^l5Ltfu.I.I 


S^lj^l  tSiSLifu-U  SjLULC,  V Cr^  uLILlA  ^1  4_^j.Sj>J1j 
^^LLajj-^1  ^LLj-^1  iC-iJj-S  t  «Lu_uLu_uJ1 

cliLiLuaj  ^  '  4_jl  jqJjlj  [^jJl  i^LoVl  i_La_ij-J  ^IjJ^l  JloHjlj 

Cj  1  j l_j_<_uJ  1  p  ^  CluL£j  i fiLj_t-ait_xIlJ  1  5_jj.::tJJ  JLu^  iCjljLu_uJl 

_i  4_c,j-i_uJl  J_iJ_>*j  5»ojj>.Li  5j-^j?E_a  LJLLajl 

i^jja  t  \  tSjLiJLC  4_jSLjj-4|  CjLjVj  4«LcL_uJ1 

(J^i  Cj  jl  JJLC,  jL-t-a  J_iJL:tjJl  1 JLA  ClJj  4_u_uJl  jjy^  .  CJ  jl 

(j_uljJl  cliLiLual  J*-^  ifiliXl  I  7  iJj  (_)ia_Li:tILi  [^1  i  lj^L>.  9343  _i 
(j-c,  5_4.j>.1_l!1  (JJ-xfuJl  cjVL>.j  i^L>.  lJiJI  90  _i  (J^l  ci<-iL£^  ^jiJ_tl 

Sjljj  L^  pL^jVl  ajjtj  .4^1  70  60  _j  (J^l  CjljLual 

CjjljjI  4^j-c,  4^j|jji  (^i  L^LLajj-i  V  ^  (J-^-^^ 

fiLj-SLjj-aVl  (Jij-LaJl  CjJl^  L<i£^  .  ^_^ySLjj-aVl  ^3j_<i_tJl 

.  1978  pliL 


4II.I  30)  Cj l^^5L<-fj.l. I  ^__yl3Ljuj  Ojl lLs-jj  jlSJj 
LAj-^G  C1i->»J  S^LjGJl  fiLi^lj-4-1  t  ^  '  Cj^“^  Cy^  Cr^ 

J^l  ^  S' .'  '"'"j  (j_uI_l!1  (JIls  ^1  jJ-j-1  IjiSLaj  ,5_ajLu3 

^_^^jGjlj  4^^)-<_uJl  JLiJl^cH^  t  4_u_u  Lu_u  ^  L<-fj.a  L^l  4^1 Ct-t-t^J 

4_LLiait_4lJ  1  ^1  Jl_^  L^-Aj LlI^, Li  »Lll<-uVI  ^Lj_u_uj  Cjl^j^Li-oXl 

<Lc,L_uJ1  LajJ^  fiLc,j-4_aiJ  ljjJL>.  ^jVl  L^LLajl  c.«-L>. jI  jlSJ) 

ul) Lilj-LaJ  1  (jj-Lc,  4^L_uJ1  44>l_>»jVl  5jLjj>.jJ1  ulil^j-LaJl 

-  ( j  < Ls"  Jju  pJ  JjJL>Jl  4>JLA  45JjL4-4  4x,j,  miU  JjJL>.  LGLLaJj-j 
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pJbdl  JA 


jjfflnill 

Cy^  JljjljlIIj  ^LLsj-i-uJl  ‘ 

^a.1 , ,. ^ <Vl  tl  <  |^jLi_jSL!l  . 5j_ijl>. 

^JLLa_a  .  ^  ^Lui^jJJLi  jJLiLaVl  (J-*  JljJljlII  5Ljj>.  liLSj^  cLt-ssj-s 

jq_Aj  Lj^  i  (J-ila  I  900  Ij^^_u_o  ^  LLsj-i-uJ  1  (J-*  L)  ^  ‘  '  ijr^  Li-LLi-u-<i-^  1 

^_^j_tju  i700^_^l  jjulII  \jjt  tl  1 985  ^Lc,  (Jj-L>.  •  4_i_u-ol_>Jl 

1  Li£^  *  ( 1 7  (J_5LiiiJl)  L^L^  p  Ajl  A  ,"■  j2)5L4-j  (jylii5  ^jl 

(j-A  cjL^^I  jjlc.  ■  *  '»■  jl2_£  t ^ Lt-tTuJ  1  j_L^  cjLjLL3j.x^  3jlc.  ^Vo-uj 

.4  )  t  ri  tl  (—3^1  7  (—sVI  10  (j-a  (jj-^  (J-*  ^Uaj-i-uJl 


.  1 978- 1 956  ^llA  L^L^i5^yLlLj  'I  .-^11  ^1  - 1 7 

jJ_ls  1956  5j_a  jjj-tit-j-ju  Lj-c^jIILj  (j^LuaJll  ^JLiLsVl  j  ^jLajSLII  4.>JLjLil 

CuJL^jl  gi . , ,, '/U  ojI^  1978  ^Lc  clIXI  10  ."“tl  jju  BLl^JI  Jl^  cr^  ^  ^  ^ 

.^1^75  ^j 

Source:  Denman  Hammond  at  the  Children‘s  Cancer  study  Group,  in  John  Cairns,  “The  Treatment  of 
Diseases  and  the  War  Against  Cancer“,  Scientific  American  253  (November  1985):  31-39. 
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pJbJI  6j9jji> 


Lc, ^uTo  Cj  Ij  LLsj-i-uJ  1  i  c-i-i-i-ijj  J-Il  lj|-^ 

1  cHl  1^^-Li-uJ  1  ^LSLILj  ^  ^  LLi-u 

.  4_uVjLj_uaJl  file,  Lu-saJ  1  j  Clt::t_Jl  ^Lai  JL>*J  1 JLA 

L^L>.L>»J  JU>.I  C-j-Jj-3  Jl^  J-La  Cj  Ml  1  /  ,^tl  aJJt 

Jj\  L_£i_xflu^l  ibeta  Blockers  cjlj-t-oL>^  j-jjlaj  jJt  i\jjt> 


Cj 1  ^ *  ■  t j  .  LuLLajj-i  ijJ^b  ^j-u-a^uv  L^j-a 

LAjj-Ls)  5j.j>.1jj  i^jJl  ■  •  <>.  a^JU-saJl  5.::t_ijL!l 

jj_L£^  ^  ^  jlj-Sj  (J-*  SjUtil  ^_L4-i  ^JjlLI  CjL>.j-aJl  (J_»_>iJ  (bia_il 

ulibl ^_L?^J1  Laab  .  3jLjjL>tJ1  a  t,  i ^  tl  ^LaJb.  *  abt 

^_j_a:3EJ  (aJL>.j)  IjLA  J-2luu  JL^  i^jL_u_iVl 

thalidomide  jL^jjL^bJl  5L_uLa  jjSLlj  i4lall>»ll  5^1 1  nil  cjlj^bJl  jj-* 


cj^b  ' ^  j  t"d g'  1  /  tl  <  a_^  cjj^  1 962 


j_j_aLc  I960  b  ’ '  5juJl>JI  cJj'  U^  SjJlaJI  -18 

.  dt-> ,  1 1  Jj  ^  ^ ^  j 1 1  ^  .  1976-1975 

Source;  M.  F.  Steward,  “Public  Policy  and  Innovation  in  the  Drug  Industry“,  in  Proceedings  of  Section 
10  (General)  of  the  British  Association  for  the  Advancement  of  Science,  139th  Annual  Meeting,  1977, 
eds. Douglas  Black  and  G.  P.  Thomas  (London:  Groom  Helm,  1980). 
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^  ^  4_a^Li_aJl  j-^ljG  JU^\  Ml" 

JLi  JjlII  1£Ljj-«  j  L-sS  1  JlII  1  JLA  jlitjLi  JLj^lJl 

p  ^  l—tiola  (^jJl  jJ_l!1  tjl  CjjLj^I  (jy^l  SjLrtlLLl  CjLlVjJl  L^n-o 

Jljju>.  c_i_^j-j  ^1jIL>.1  ij\j  Lo  i5jLjjLj>Jl  j-^LSjl11 

^_J_1_U  (jj-JJ  i CJ  1 J-t-t-0  CJ Lj-LLLi-aJ  1  (Jjlji  <UjL»_a  cLSj^i-uJJ 

dll J-Ll-U  ^l-UJ  ^  i cl)  Lj_LjJLXJ_uJ  1  (_£LjUa_)J  cl)  1 J-Ll-U 

t  LajLlSjuj  t-JjLreliJl  «L>.j  jJl  lLU  j  ^  979j  I  978 

4_j_LojJl  cl)ljJliJl  I  9  (J£lnJl  5  1  t-N  1 1  ijLaVl  cl)  1  j  Lclv  1  5  Cr^L? 

ci)Lj^j^  «LjJLjLb  A  ,^r.d  ^JIilI.1  j^Jjju-u  LuLLaj^ 


I960  ^j-Tcja-^  t cl) L-lLli-u-^J^  1  l^_i_u^  1  *-_)l.jll£^Vl  ^^.jlLjJJl 

[^  I  i  L£[jj-a  1  i^y^  Lo  1  ,  L)j)jj  1  i^y^  ^  LjlJ  1  jj  LojCli-oV  1  JL^  J  LojlI  1  ^  l^ 

5  1  , ^  1 1  c1)1jL_lIl>.V1  4-lI^  jjjrtTn-uJ  Lj^Lu^al^l  Lrtlio 

icLa_u_uj  cl)Lj^j^  ioljjJlj  olj-i-11  Sjljj  t  ^  ^  t-s" 


0 


I 


j)' 

7^ 

_r> 


jVjJlJLj  5jjL.la  5jl»1LI  CjLVjJI  jLSjlII  fiLdiSLi  5juJl>.  i— sLiuU^^I  - 19 

.  1958  <ClaJ^  « _ i-i-aJv 

Source:  H.  G.  Grabowski,  J.  M.  Vernon,  and  L.  G.  Thomas,  “Estimating  the  Effect  of  Regulation  on 
Innovation:  An  International  Comparative  Analysis  of  the  Drug  Industry“,  Journal  of  Law  and 
Economics  21  (1978):  133. 


plaJI  6j3jju> 


Luajl  L<i£^  .  4_ul_ulu_ul  * 

^IjjJlj  »l jJL!I  c.'-tS^  I jSLaj  cjlj_Ltf3L>.  4JjL4-4 

SLiLai  fiLj-tlSJl  fiLu_u l^_i_ujJ  1  5_iL£L!Li  f—sVI 

)jyJi>  SjjLi  fiLLjjJo  ^  ^  Cjj-bLtiaj  t  ^  ^JLA 

j-^LSjlU  fiL^jl  jJl  4_i^1j-LI-3  .  JL^jJLJLIlII  (J-*  5jL:tItll  cliLiV ^1  cIiJLSjLS  i^_u_u^ 

^  ^  o~^  c3 ^  Cy^  ^ ^  ^  ^  ^  1 1  4_i_ij  I  Li  I 

(j-*  (3i>^  t  ^  ,^."C  1  i ^J 1  jJ_Lj_i_u  i Lj^^_o^  (j  1  j-a i  Lj_A  4_ul j-xflJ  1  Cj t  '  --t  1 

S^JUlILLI  fiLj-jljjJl  LLajj-^  1  LlI  1  L:t_t-aJ  1 

^a.  1  Us  / 1 1  Cli-O-  iCflJlllll  ^L»J1  ^1  jJ-l  (J|J_<_uJ  ^Jl^V  iCjLu_U_L>Jl 


j—^L^jlII  .5jL-iaJl  cjI^j-uQII  - 1  «>s  ^^IjjJl 

5jj)  U>"  U  ^lj_Ul  (Jij_<_uJl  (J-*  C.(-jj:tt-i-o  L^ LajCn-o  1  j,  (3-J-*-“ 

5j-i_u_lLo  ^jyJt  45j-La_>Jl  4_j_ul_>Jl  L^lj-^G  c-<-i-t 


^4 


iLl^ 


LiLrc-Gs  5Jl^  ^j_^L:t_u^l  t  ^  ,^."d  i^Ltil  Qja 
^fiL>.jj>.  <Lj_G3j-a  ^L>. 

j  ‘  Us  ."w  1  \  ^  ,  ,."j  1  ^"ic-  [jju^j  Cj L>.  LSiJ  1  jjUs"  ^1  J 


iCjL^lGUl  s  jlc^  ^j^[se-uj^\  ^ Aa ♦ .  s  ^ ~ ^ t 

c_(-j-u LSLfl-i  (jjGLj  V  ui)L>.LSlll  41jl:>-  SjjU  cjj1^_>J1  ajjt  ^1 

diG-t-Gsl  La  1  ji  Bl-GsLaJ,!  <Lal£L!  LiUjll  -  5  < ^  1 1  j^LojlII  L^ 

JJLc,  fiL:t_u_tJl  0-iL£^  JLoJj  ,jJi^_4_uJl  CjL>.L5JJ1  Jjljj  ^Lu^l  4_ai£^ 

' Us  "w  (^<_i-i-ij-j  IjLAj  4 jlj-_aI<-4-ul_i  ' U» j  ^ 1 1  4  JL>.1  ul)L>.Lalll 

^jj-SLi  j_^  llLIji!  .SjjLlII  cjj1^_>J1  4-t-i-i-G  La-^  4_aL»Jl  5  1 4i.i_i.al! Li 

CjI_lj1  1  il  .>s  tl  1  ^1  (JalisVl  jj-* 

.  JLo-aI 

45jLiJL>.  (— sL4fuIl^l  ^jjuus  Lj-Ajjk  <la^  CjjI  jjl  (^jJl  Co^jJl 

1  (J-*  J-1^  J  Lo^  ^ L^  .  4_a  Ijoua  J_4ilj  1  4_jJtJj-4aiJ  Ji Lolaj  1  uLij-^Ja 

gl-L^l— (Jl  t  J  A  A  jL^lj  ^  1  ^  JjIlJlJI  <J-^  t  j  Us  /  ,.j  C_4£^^^  <— sVI 

^1  c_<.j>.j  gL-Lje_i-ljj  CjL_l^j— a  605  _i  ^jLo-a  ^JLC,  IjLAj  /glj  tV.  .^tl 

^  --U  jLtllXl  i^J.S^L.al\  4_l£j-a  (J-^  J[^  ^  ' 


6^ 


•i5J9>*^  pJbdl  JA 


JljJU>.  jLS-C,  cLil£^  Ojl^jI  LiLljJ  fiL:t_uJj  , 

i  \  975j  I960  {yu  La  4_Laj.a_>Jl  fiLLi-»-ll  4Jtij  L^LuJal 
JLj-t-saJlj  CjIjLJo-VI  4_il£^  (jSLiIiJ  ^^_jla  50 

*-_)j L^nJ  1^  4-La-i-o  ‘  /  p  tl  ^LlLI  1  jlA  cLJj 

'  '  tLs  ^LSLa'^Li  LJ5^  I  ^  JLiV  5_jj.jj»i_uJ  1 

.  ^L^»-L^U^Lj 

SjUJL:^!  JJLC.  JL^  i  \j£ji>j 

^LijjVLj  j-jj-Lij  ^  t  ^  (_3j_uaj  (^  jJl  jm  4 1 1  >i'i  j,  a"  <  m"  Cy^ 

/^°\22 . 20  Jl£LJ:,Vl) 

3jL>J1  Cj La^TE-^IiJ Li  5  a  3jL:tILll  CjLiV^I  V  *^tl  CjL^jVLb 

tjLj  Sjlj^l  ^1  .pjLolJl  L^j^SLl  alj-*-ll  5j1j1 

Lai  i  LjjJlj>.  Ltia-LirtJ  5_]J_>JL1  5j_iJ_>Jl  5^jVl  ^Lul  t".  *>» L^IbL^j 
. I  *-_j Lut-u I  i  n 1  ^j-^3  •-^ ‘  l^rJ  1  p ^ 


pjL-aJj  ifiLoiSLa  4.jJ_a^  J_iJL>.  (j^  cflcJt-iJl  Laj>. 

yc.  L_t-ia_j_>. ^L^_i_u  ^c-j-t-ss  i  ^^J-*  LL!  1^  Sj^-LaUX  1  ^  1  jJ_J  1  4_a  Ll!  1  5_rt_uaJ  1 

l£-J  .i  J  ^ J  ^  ^  ^  j  ■  L  t  LLI  1  p_jJLjlj 

Lualj-al  ijJ^Lj  ^ji  ^1  (i^JLt^l  ^  it->tl  Cl'S- til  (j-oL^  (J^)  C:r*^ 

t  a  1  "w j  4_j^jjJl  SJjlII  pj?e_tiall£^  .  5_<i-j.S^  Llalj-al  (Jljj  ^  SjLiJLc, 
^JJLl  ^JJLLlJ  1  JL>.  jJk-uuJ  L^.j_l>iJ  (2>^L4-i  4^1  ^_a  .  ^JjljJI  a ^-*-u  (j-* 

Clije-JI  45j L Jj.4-U  4j_^!iJll  4->.(.u.'>J I  -20 

j-ijJsalLlIj  ^  ■  n  (cj-uu^jjI  .G.A) 

.  1 980- 1 972 


Source:  Arzneimittel-Forschung  in 

Deutschland,  Pharama,  Bundesverband  der 
Pharmazeutischen  Industrie.Karlstrasse 
21.6000  Frankfurt  1979-1980. 

1972  1976  1980 


I 

I 
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.  1972- 1950  Lfcljjijvj  5jL»im  5ju Jljv  ^ jn^ajJI  -2 1 

Source:  M.  F.  Steward,  “Public  Policy  and  Innovation  in  the  Drug  Industry“,  in  Proceedings  of  Section 
10  (General)  of  the  British  Association  for  the  Advancement  of  Science,  139th  Annual  Meeting,  1977, 
eds.Douglas  Black  and  G.  P.  Thomas  (London:  Groom  Helm,  1980). 


(JjLlu  ^ 

^l-sM  t  , ^_U  1 J  j.SLcuJ  1  (j-*  ' 

^ jJuJI  ^^/UJselLi  t  Cjl^_dVl  C.«-^L»3  llil  Vj  LAj-uQj 

-  tl  JlI^ 

i(j_ul_L!l  (jj-JJ  gl  t-N  j  . ..  .  tl  c_3jLjlJL1j  (— tlaJl  (J-*  IjLA 

4_j^  A-jjajjJl  4^t_LiaJLI  ^  a ^  A  T.  t  2  s.  \  l^tl 

5jlL  A-pcjua  (J_aLjtJ  A-  "■  1000  L^K  I II 
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I  985  ^  Loj  ,  4jj-SiI  jjL?e-o  JlLiI  Cr^  j-  ^ 

I^\-Jl-SC—us  ^^LoLc,  (—OJjJl  ^ (jy^  iji'^'*' '"'  i— 5  (J5L1  lj-^1  Cr^ 

^1  .  U>Vl  . U.  t-s  t  jJjL4_4  LLa_La_=*JLl  IjLAj  IjJjLLa  (J^j) 

^^-JjJlILLI  ^1  ■  Vl  4_jJ_lj  La  a1  /j^  ^_j>.l_tJl  5Li>Jl 

<Lj_j_^  5^^j-a  5_iLi^  Cj1jL>.j  (J_u_u_uLjj  ^LClA^L!  (Jj-a  (j-*  ‘^"'L  ^  ...  11 

.  ^  ^lJijjJI  ^iSLi-uJ  4_L:tju3  CjLoJLL  ^a-jla-uj  ^c^-aLaTi-Al  jj-*  O*-^^ 

(^3-j-a_>tj  ^LSLa^Li  LIujl>.  4^Ljl11  5 tl  5  Ls  / is  f", ^ ^ <  jl^Jj 

C-i-j—U  jJ  La^L^  iS^JUtlLa  ^IjJj  ^-aLiJl  5  ^  ^Lt_a  I  j  Cjlj-La^ 

(J-^  Lijjjl  L^j^-Ls  Jl£  O-jL^  4_pe_u^l  (^jLlLI 

(J^  jUjjJlI  filJ_a:>.  5  Ls U 1  C-t-LiTo  LiUjJj  ,(I3  j  II  ^^ISLuJl)  c!ii-iJ_>Jl  '  .Ltl 
.  \-^jis-i^j  '  '  cLijJ  A(jy-i^  (J^  (J-*^J  t  <  ^,Lx_i  1990 

(UNICEF  t  ^  j  . ,.  j  j  tl^  5  tj  t-N  1  t  SjUrtILll  jQ-aVl  5_i_u_i_uJ_a  C-u-lc  \j 
(JLiJoVl  ^ ^jjlXI 

^-j-SJLlII  (J^jI  Jl^  .Sj-j-S-ill  ^1jJ_l11  (J-SjlIIj  ja_<_u_>Jl 

JLoIoVl  (Ji-*!/  i  LoLc.  -CLa  L£!jj-ai  JLoIoVl  J1  Mit  ^Liail 
(J_iJo  lJlJI  25  (JJLa.^  .^Lc,  (J^  (J-^-L  05:*^  J  ^  ^LlII 

1^  ^  t  < ^  1 1^  ^1  f^LNl  JJ_(_u  ^1  i( _ ^  I  ^  1  jLl  JLl.u  (JJ_l.u 

LiJJ  jJj  , ^Lc,  (J£^  (J-^^  tlA^^La  4  Qja  u_)j-a_i  La  (JlLaj  jlj£Lllj  ^_^ySLi jJl  jj Lt-i-uJ \j 
iJjLA  J_u3  ^qJLjlJI  (JLiJai  5_Li::t-i  UNICEF  ‘  ^  J  J  CjIjLi 

CjjIj  1985  5_La->»Jl  CjIjLi  »  1990  (J^i^  Ijr^  j^palj-aVl 

.  (J-iL  ^j^jla  I  8  ^_j.aij 

VLiiai  j_=*o  oJLjJI  ^LlJI  c-ufcju  ^1  Lb  fiL>.L>.  Vj 

4jj.::til  JLu^  4b  1  Cr^  ^  ^ ^  ^ I  4b?'\j:®_ala 

.  4_jj:tjuaJ  1  CjLa  J_>J1  LLt-a  ^Lla  L^LLaJj-i  4^LlL1  *— )L_u£^Ij  i4^J_ll 

3 1  ^  L V 1  3_Ltiuj  j ^3"^^ ^3  <3 ^  (j^  Cj^  *  ^  a  3 ^ ^  ^j-fj-a^  L>^j 

4 1  bJ’LL-sa^e.a  1 j.4.t^J  t  '^  ,^'\  1  ^j_a  4_jj^  Laj  ,  4^ LI. V 1  gl  ■  1  j 

L£Ljj-ai  ^^j-aJlLllj  .jjySbjJl  3  Lt-i-aJ  1  (j-*  b^bjuajrt-a  L_£i_ua_tJl  jj-* 

4  br'^^tbi-a  1 j_i.u^J  3  Lbla  1  3 (j-uj  1  jb.  1  b>^ J  ‘  ^  Ct^  ^3^1  L-bj  1 

.  1^13-11  ^^1  jJl  ^^j-aJlLll  (Jjtrt-i  jJl 
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plaJI  6j3jju> 


j-Sl ^  (J-*  ‘  Cr^  3,'^  Jt!^  L_ti_(_u^O  '  .  1 1-.  1 1  1  JLAj 

^  ^  4_i_<_aj  ^  ^  ■"  i^-uiojJl  4_pe_LiaJl  CjLdJi^Jl 

fiLi-Slj— a  j  ^  t".  ."■  1  jl  ji  -g>  <^--»-  .^.is  (J^\JlILl!1  JLt^  L^IL>JL»_a 

fiLuaie_xfu-o  (^j^Li-uJl  CjVL>.  t  ^  t  (JL^l  (Jj-j-i-u  fiLLSij-a 

Lk-l^L^  P  S  ' ^  '"‘  t  ^  *  JLt^  ?.l  jJlj  i  1  JLii 

^  1 j_i_u  i  jjjejl!  \j  j5LlI.  1  1  (J-*  ^  ^  O  *  (J 3-^  ^  j-t-salbt-aj 

<L5j-jlJl1  (3-^J  (J--<i-*-^^  4_i_l=*o  (2>^L4-i  ifiLuaLtJl  j\  Sj^JialLll 

0_iL^  llil  VJ  4_:^L»_L1  c-<-^L*-uIj  4_^jV1  j-jj-Lij  .Sj-Sljllil 

l^j-A  ^  1^  ^  t  L^JL  1  ^j-^  J*-^  JJ)  ^  0  ^  i 

.  ^1ju3  !  LiJJ  li  !  (j  j  1 J-A  .  4_u  L^  V  cLilSLi  V 1  SjJo  1_>J,  1 


^LiLjJLJ  I U> .  ,.j"  a  JljIjj  12  (J-SLxliJl  (2)^ 

22  (J_SLjIiJ1  ■  t  ,  l-s  1 1  j  5_jjJl1!1j  4_aL»Jl  5^^  4_ujJl11  jlc,1^^1 

c_ujJjJ  lJlJLSJlII  (JjL^I  jjiiilLll  1 JLA  jj-*  * _ i_il_>Jl 

1^J-<_UJJ_1_U  (Jj-is  ,  5j_lljJLo  5jj_u:aj  (jjJtt-nTuJ  (J-uLjLj  g> j  .t-stl  5_iLl»J1 

JljIj-j  t  5j_d  jl>.1jJ1  .^.n  ^  . U 1 1 

(^j_u_uJl  ^JJJLX1  C:r^  t  U  1^  tjLt-i-oVl 

L^LLajj-1  '  'J  (J^  (j-*  fiLutlaJl  CjLii-ajJl 

cliLiV ^1  ijy^J  t4lLilliJl  jLt-i-uVl-i  5JL>.  4JilLat  I  983j  1949 

ci<-SLi.^Iu-u  1 J  1^1^^  I  L^llLal  lJi^L£jl!1  t " .  a  1  <  >." 

i>J_A  c_i_Lj_ajj  t^^yJL-<a.j>.^l  ^  /  t-ij  tl  ^LLi^I  jj-*  «L^1  I  I  fiLj_i_uj  1983  ^Lc, 
(Jij-ii  fiLutlaJl  <L>JLjtXl  c_ tilaJl  iCjLo^£L>Jl  (3^  CjLc,L^jV1 

.  ijyja ^SL>J  1  J 1  Li^J  1  ij\ja  Q!  1  Qja  ^Ljjuajso  Lo  j  1  j-^Iu-u  Li 
cl)  3  J 1  J  lj-4lu-u  L)  fiLuiiaJ  1  cl)  Lcoll,  1  4j  L)  ^qJjlI  1  JLSIIj  Qja  ciJ  LLAj 

Ltlul  3-:U_uJl  tl  *  L  cLii£^ 

^LILo  L^LLaj^  Ijr^  .cl)LS.illl  Lx-«3  i4_>JL»_Ll  lLi:>. 

(JjA_) Ljua-jO  (Jj-A— Lcu-a  (J-uLjV  4-^Llc^  ciJljji  c-<_j£^  (j-*  Sjl^UJI  La  -.ajil  jLaoJ 
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\  .^1  n  4_i_l^JI  1  ^  itlC'‘itl^  ^  ,  ,iVI  ^ I  • ,  ,iV I  -22 

^jjtj_j  4 jLjujjVI  ^L^jI  ^j_a SjLjtj  gij  .l-stl  cJtJlSjlJI  Cjjl^jI  j^  .  1 980- 1 966 
jLh-l^VI  j_j_Laju  jj.>J,l)  jLjiJI  4j_jjLJLI  jIjlcVI  ^j|  4 (j l5L(.uJ I  ^.^^-tj  i-dJj 

.  100  ^  y  ^  I  ^JlII  I966^Lc  La  l^mj-L  Li  3jjLd^ 

Source:  Professor  M.  Schar,  Zurich. 

^  li  1^1  tji  jJt  1  JL^J  (JjJ-Jl  ^1  ,  jJl  4  fi  (?\  (J-t-ssLoll  «:1  JU 
Jj)^SLu_u  ^L^Lij  .  jLjjJ.1  ‘  L^l 

(J-t^Loil  «;lj  c  <  1  Ml  (—SLiu^l  ^  <aUtl  Cl'S- itl  jJ  J-;U^ 

(J_tiaju  ^  J-oHJl  1 JLA  (JlLo  j-:^  i  (J-*  ^  '"‘  j' 

iil  iLo-ljjiK  L^HJljl  jjjJl  ^Lj_>iJ  Jju  ^  SjJtXl  CjL>.j^  c!l4j:fc-JI 

(j-J  1  J^-ILj_<i_j_l^  j-CjJLI  ciJ^^  ^j-u-<a— LJ>-  jLS_c,  ^1  JLitTn-uLi  4jjjSLo  LajLSjI 

.  cimetidine 

1— Lt-LJ  i  ^ 1  1  1  p  Ia*  :fl  jj-*  ^  L^jJ  1  1  C.c::fc-iJ  1 

fiL>.  jj:t_uIlJl  (J-*  4_lj_oI_Lo  (J-^  Ct^  p-^Ibtjua  (J_aL£lj  (JjjLlII 

(JlLo  i^L_ujVl  SLo-  SjLo  lLU  j  ij-<jJLJl  (J-*  I J-«-Li  p£^  p  SJi^^  JJLu  (jl  L)J-^  (j-* 
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5Ljj>.  ij^pajJLl  *-_)Lj^  i5jijjL?e-o  i ul) Lj 1  (jy^L-i 

85  ^  L^ JLa  SLo^  ^♦-t.tjJ  L>^J  *  4-uji  I  1 4  ^^Juu2J 

‘  I  f .3^_3  (^^\jLj_t_uJ  1  (3**^  di-i^tt-i  i Li-0  90 

(j-jj-11  llLUjI  jL<i_c,  1 .  U» ,  ..j"  a  i  1  Ajl  ^  ,"■  j]  ^LLsj-i-uJl  jJLSLiUjI  ^-juiij>> 

I / , .^  t  A  i4_L<-u  12  (2t^-u-uJ1^  4_<-a^L^«Jl  ^ Ua^cijJ I  lJL543~^ 

.  ItJ-J-*-!  l_3J_A  (Jiiaj  Lo  IjLAj  ii_La_S^  (^j-G-Li-u  J^JulC.  L*.;Ui:>-  (JjjLlII  jLjdl 

cLLiLn.  4_<i:>.l_tJl  t  L^ljJlj_oij  SjLrtlXl  dlLiV ^1  5j.£!_lL1  CjL^jJI  JJLC,  (3^ 

»  .<^-  I  dj  I ^^_L<_uJl  L-<2-t.^_(Jl  ^  **  *  ^  '  ^  1  1^  CT^  ^ 

JUjJklj  (^.yi^jCLll  ^JjuJl  ^^uJu  iJJLIj 

(j-a  5_] L^jJ  1  1  jLi  1  Lt-t-t^  (j_a^ j  ^ jJ  1  ■  •  '^  fiLi^ ^  (IhD ^  (j-* 
^LcjJl  filjfujjLd  ^LcjJl  O-u  ^JJh  (J^ 

LiJJj  (j-^^-^  lJ^  Cr-^i  c-tlaJl  i4_fliSLo 

t  ^  1" 4-  a  t  4jlLu  Lo  (_^Juo  4  (JjJ_>Jl  .  4_>JL»_oJLl  4_ua_jjuait3 

^j-5Lo^  ^j—j-i-uJl  CjjI i^jja  ‘  4_oj^LIl  j_ul  jGJI  Cj  jJtjl  jJj  .  4_jL^jJ1 

^LLaj-i-uJl  Qja  (JL>.  SjLjjJl  ^JJL^u  L4-1  j-o-*Jl  ■  ,  ,.j"  a  5jl^ 

I  (J-*  Cr-^  i>J-A  tjL-i  t  ^  ^  i^j^^jJl  SjjjJl  j^p^lj-ol  (J-*  j' 

j-£L_l11  ."■" tl  La jLoJj  5Lj_>J1  cjI j-Li-u  4_oi£^  ^1  ^  , j-^1  jGJI 

^L£^  Lla  i  ^  ^  5_iLu3^1  djVL>.  ^Jlc.  ^i-uSLc.  c_<-*-uLlLi 

oLt-oVl  ^LLsj-cuJ  (Jj^l  j  L Clv  V 1  j_d  IjVjj  1175  (J-*  4_ilSLJl  ^jjt  ^L^jl 
IjL^  ^jL_L11  ^  1^1  j LiJL>. V 1  JulC.  ^^_jLo  47 

jo_Ajj)  ^^LjlII  (J-*  LojI^  (JaiiSi  .5JlJJl:>.  djVL>.  (—SLifuH^^l 

J_o_3  ,  i  5j^gj-_L£aJ Li  di-i-a-J  L^_tSL!j  (^^Id  j t  Ls  /O  J-:P^  ^ 

(j-a  (_)-ia:>.jl  aoftas  j-^Vl  *  (j^Lt-a_oJJ  fiLjlod  d'  ^LILo 

Ij-laj  (J-*J  .5JL>J1  i>JL^  Ijl-lo:>.  (j_uLtJl  (jjJd  t  ^  ,^X  tl 

(_£I_^LSLj  (J_o->»J  Ct-^  iL-ALLcl  05^  o'  '‘ 

(^palj-^Vlj <UtjLJiJl  diLjLLsj-LjjJl  diLo^Lc,  j_d  L^L£Li_o cr^  t  ^,^Xtl 
"^Lja  La,  t  ^  1 1  ^ 3-5Li  ^  i  j-L  1  (j-*  (j"‘J-'-J  ^ '  Lo£^  .  ^Vl 

IjLlId  03^  t  ^  ,^Xtl  ^1  Ijla,  1  jlA  .(^p^lj-oVl  aJJt  c-«-L:trJ  lji£j_o 

■  t  <1  tl  dsVL^J  I^LLOJ 
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.  Sjltj  JjVftfl  0^1  OU-^I  L-iiitf  w>.?e.J'  j\  ^l3jJl  AJiiS'  —  4 


(jVj-dl;)  ‘U*^ 

jl  3«j13 jjl  jjIwUJl 

100 

—  buj  _ j  S.o«lj.5 

^U-  t  jUsj^ 

1175 

JajLiJi  3  ^-UJ  Jjl 

jUs 

Li  47 

lajUtil  ^  ^-UJ  jL^l 

i. >-  5000 

7C.  ijtbtfL}  1^ J.U-J1 

jli? 

liJi  30 

^jJt  2uaJ 

ji^jl  J 

4000 

j,aJt}\  v..?^ 

j^J^aI  JL?-  jJl 

jU jJuJ'  .siJwA-J' 

ui!  35  -  22 

.  ^ jJLi)'  (_LgA'  jL^l) 

6400-3400 

Jlih^l  Xs-  J  J yu-J 

uii  64-33 

aJ'jIX»j  ^jjl  JaJu> 

AjJiJl  A;:5L-Jij 

2000 

^  ^ J LmT 

.  ,  .  t  o*!>Ls^' ja« 

Richard  Doll,  Richard  Peto,  David  Evered,  Julie  Whelan,  eds.,  The  Value  :  j_uali 
of  Preventive  Medicine,  CIBA  Symposium  No.  110  (London:  pirman,  1985) 


J  oi  ^  dJL^Ti^l  ^  •-L>«  Lj 

'.  ^t_LrtjLt3  1 JLA 

o  4-<a.j>.  1— Ll  1  cliL^jJl  cIiVjjla  dT'-i  djjLSll  CjLjJ.<i^  jj-*  ^  *  ** 

lLs-i-u^ILo  CjL^jJI  'S  ijJjjJl  t  ^  1" •■»-  a  iDlJt-a  ji  D'l-*-* 

d)Vl  C-t-l-i-uJ  -a  (JjJLLi  .  L^.J_L>»J  (2>^L4-1  J-4Jl11 

CjIj-jJuJIj  iAlzahaimer  j_4^LAjJl  d^jJr  j  Mill  ^j-uj  ^ 

d)^-SLj_i_u  (J-l^LoXI  *-_)L^IlJ1^  i^LajJ!  ^jJl 

^  •  -a  (J-Il-^  t  ^  a  t  t-N  11  ( L^IL>J LjL-O  jl)  L^.J_tJ>0  (2>^L<J_L1  (J-* 

^  al  R  t  c-i-i-i-o  ^Jjl!  LiJJhj  i5_j^^jJl  fiLj^jVl  j\  ulJ Lj LLsj-cuJ  1 
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Ld  c-t-ut-tjj  4-Lm-a  (j^  SLbjJl  ^Jjijua 

iyuLji  (J-*  05^  Jl^  *j^'  1  j-a  5j  jj-tiaJ  Li 

Ljaji  lA^  LJ'  OJ-^  Cr^  Li-t-i-o  ^LLsj-i-uJl  jj-* 

Cy^  C>"^'  J-t£:  i^Lc,  4:>. ^  JL>. ^  V  lil  ,  £>  M  . ^  ^  / 1  Li-i-i-u  fiLcoAj  (JL.<iIt:>.VLij 

<LcLLaIL<_u Li  ^JSLJjj  ^LuL^tjl  «LLajlj  i  JL^lj 

^jj-SL)  V  1jL<iJL3  tiJ^'l—A  CjVjLJi_a  L^  ol  jj-*  ^l^J-11  C-tlaJl 


JL£  1— ^rf',  A  CjVjjt-A  C-<-L>tJ  1  t-s"  -  ■■!  < 

Lt-tSL^-i  V  (^jJl  (j-*-uJl  4^L5ij  fiL:t_uJ  j^palj-aVl  aJJt  JL>»j 

^c-^LnJl  LtiuJl  IjL^  ^^LtTuTJl  IjLL  c^l 

,  ^  ^((  LtTuTLa  tjt  LLlI^  jjjJl  j-uIiJ  j-jLjlJI 


LiJJ  J  i  LoLc,  j 


(^U^f )  QU  j^f  ULU 

!:>.  ^_i_u  cl)  1  ^  -i J  Cr^  n  ^  ^ 

^  ^  -a  Ijt^-3  ^-j-ilaJI  cl) L^j-LLalJ  1  '  L^  c1)Jl:>.j  Jl^ 

j-SL^  V  IjLL  clt:>.j-il  ((«Lc,ljjJl  <LuljjJl  <Li_uJ_l^1j  4_jj>.^^_j^1  5_jLSlLJl)) 
<i_i_uljj  (jVl  (j-^^-4-i  LiJJIi  .^L-u_)^l  genome  ^  cfit-uLlL)  jl>.1 

(j-*  (^i  Jfj-^  i4_uJ_cLl  fiLo-Lcll  (j-^  J  J IjLA 

.  tiJLbj  (4JLu_u_u)  Lj_u_u_<_u  1  j  ^Lj_ujV1  c1)Ijjj_« 

4_ui£^  L)j  i  4J  ju^^Slc!  L)  *ijj^  1  1  jjt  ^ jJ  1  jij-J  1 

.fiLucLaJl  j^palj-C^U  ^llrt.) 


.Vm 


fJ-»  tri-^ 


cl)L^j  ^^j.<i:>.  ^JlC. 


^j-«  *— )^)-^_)  L^-C  5_IjJ_<_u^ 

aj  ^  t (J Lola V 1  t  >  '■  1 1 


<i_t_>>^J^_uJ  1  jl^^IlII  ^LlLsI  1 ■  /"  /  ,.l  '"‘•^  d_L.a^L?^J1  laj-^ 

(j-a  L4-4  iSjVjJl  (J-^  5JL>.  '"'"t  c-<^L-ul  <Lujj.j^l 

/  ^Lc, ^Lti  ^jij^Jkl  ^ jo-l  ^^L^-jt-)  (j-itj-Il  ^lA^ 

^jJI  j2^  ijM  cr^3  .Thalassemia  major  j  ,  'ij\>il  Ij-ajmVliUl  jjtj 
Jj)j-l<ac:t-]  (j-i  j-Ilj  »  Ct^-5  cLa-i-u^lXl  j.::t_Jl 

heterozygotic  ^Ijill  ^_^_aJlitILo  llij  »Ui-  <^1  Ijlacjjj^ 

<Lj_)Lil!1j  (_p3j-Ll  cjj^  Lj_a1jl>.1  (alleles  ^ "  1  *  1  ^ (^1] 
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j-Lll  LrtlLo j  cjjj_<j_LJ  ,^/\J-oL>.  ^1 lj^  L>^J  * 

(j-*  ^jJl  j-2-^  *-_)l_t-a-o  (J-iIi3  L-<J-^  o' 

.  (fiL»_ij  i  (j-*  J-A  *-_)Lua_a  (J"^^  iS ')  ^^'-*-0 ' 

■  j  '  ■■  '  [^jl_<j_^  (J_jJL>»j  «;lj-j>.Li  V  j]  CjjjJLI  ^  o' 

Lj jJJ  i ?.lj-<^j>Jl  ^ jJl  CjLjj^  C^*^'  cjLuaj^.) 

.^Lu^-uJI  ^jJI  CjLj^^ 

(j-a  ljO>.  j-jJ—t^  iCjj^_<lJJ  LjL£^  1  jLb 

J j '  ^  ^  i^^L_ui  5_iu_uj  j  i  fiLuLu  j-<jjlJ1  (J-*  ^LjJ'  i_Lij_>J,l  »  Lifu-tJ ' 

Ll^^h-uVIIJI  o'^  ol  O’'-^^^'  LjjJl  ^  *  La 

i^_^L»_aj  1  ajl  ( ti  jJ^_u_u  JL>.lj  *-j1  jj-*  .  i-La-3  ^  ji 

Cjjj  J_^  (J-Oli^I  .  L^jIjLi  n  <  .i  ^  j' 

<L»_jLLa  .  Ijlji  tjJ  .  'jO-S-i  tji  (j-^JLA  file, LLalu-u L)  jLua  ^L£^  jj-*  0^0^^ 

. ^i-ijj»<J'  jft_jJL_u  0^^  j1jl*Iu_uV1^  tfaL^i  ^1  i(J_a->»-ll 

^LijjVl  c-i-i-i-u-J  (j-^  tJ-^0^  JLoia^l  cLu-lLs  O-iLc, 

5_a-;^l  Lj-a-u-uVllULi  (J^^Lt-aJLl  VI  jjLc,  jl_>Jl 


4_jJLa^  t I  a^L^a^l  JJlC  5jLcL_u-4^  iO-aia-LS  .^jJj 
jJ_al La  .  ^^_yji_aL^Jl  «LjiSL!i  ^  A  ~rt , ,.  ^  5  jV ^1 

1  ^  1  jJj  jj-*  ^ LlLs  1  ^  1  '^^L.1^  L>. L>»j  ' O-U I  i t j 1 1 

(J_^  j  .^."i  tl  jj-*  'j-tSLaTt^  c_(^jClL!  'L^  , 

JJLc,  1 JLA  '"■"  ^  1 983  jJ-1  ^1 

300  ‘0^0^  ^  0^1  L^  Lj^-t-u  Lj-ajj-u^LllILi  ^  ^  1 1  juJl^^l 

iLjJLLaj'^l  Ijlj-^  4_tJj_a  *  Lj_tJjj-i_u  30  70  (j-*J  ‘o'-^^tA^  Ct^  ' 

4_lu_u_u  JJjlII  ■  I  a  <  U  j_a^e^  L^LLaji  Lai  ^  i^\  25  ^  * 


^23  (JSLiHiJl)  filill  70  4-t-i-u-Li  Lj_tjj^^-j_u  4^11  60 

Lj_LiJj-_(_u  1— 1-a^Li-u V LiJ Li  jJLiLal  Cjj1jj>.  ^1  i_laj>.^L_tJj 

1  jJLxfu-s  5  tl  j J_i_uJ,  1  llLIjj  i  1984  ^Lc,  ojl^jLs  CjjLc, 

jlJ1j_L1  J  jLc,  ^  i  La-5^  .  4_j_jl_tJl  jjy^  *>»tl  fiLLa^  (Jjj_a-i 

^JLa-tTu  4jl31^1  ^IjJjJl  SjL^ILLI  4SLLa-Ll  Li-a^Li-u V LU Li  ^  ^ 1 1 

CjLjIsVI  iy\-i  ■  j_xIu_La  j^paj-Ll  tiUj  i^jVl  (jy2a^  'ori^  ^  ^JOj' 
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(SjVjJJ  (j-i L(.uJ I  (jA-iLuail  jJljJ.1  JJiC.  -23 

4£LLc.I I j  t  Jsa^^pJLI  ^  ^  Ljjj tAjJLLajVl  Ijlj^  <L>j,Ld 

.3  JljcHII 

LjAJjj/VlilJlj  <1  .>^11  jJljJLI  4jl3jjJLI  jI  Ji£,^l  ^j_a  c-l(.uj  jl  ^ J-A 

.  \QQj^\  t^jJI  1970  ^Ui  ^ 

Source:  Report  of  the  World  Health  Organization  European/Mediterranean  Working  Group  on 
Haemoglobinopathies,  Brussels:  14  March  1986:  Paris:  20-21  March  1987). 


^JlII  l):4^  ^ I J-L J I  ^>JLA  lluJL>.  4_djL5Jl  «Lj-dj^l 

IjU^  i^^r, ,  ,.V  4  j  /  U.J  CjL_uLu_u  JLloJuJI  ^  4^1  '  4  1  /  tl 

•Lp=>t' 


(JIl3  jlSHjlj 

4_iSL^^L£L11  ^q^LjuJL^  .  JljJuo  u_i1jjlj  4_lIc.  La^£L;c-Aj  ^i-ij->J Ij  J.2jl11  t 
.^L_uJ^l  ^Lj  (^jJl  ^^-j-coXl  4J.<j_>*j  c_t::t_i  *-_)ljL»Jl  IjLA  ^Li 

[^jlII  ^_^,_j_uV1  jl  ■"  ^  Vl  ^y'ULi  jls^G  ^L£j>.Vl  ajjt 

(J_i  .  4_jj_SL_LI.  1  <_u^U  ((JluilJl  IjLA  (JiLa  4^^  4_lj_<_uj 

Li^  LajVjIj  J ^ 5j-uSLIl 

(J-*  (Jl-ilal  4_^jJl  ^JjGj 

(J-*  L^-ajJ-i  La  c_u  L>.  Cj  1j3 1  i> JLA  (J-aJU  ^  i  (J_aIL>»Jl  1  (j-*J  »  4JlLa  1 ^ ^£Li 


•i5J9>*^  pJbdl  JA 


5_i_uj_(SLll  o'  ^  ^  1  jj  .  L^JLi^Li  fiLljUtil  <  Cr^  ?.Li£:  I 

^1  S^V^JLl  ^1  4_u_oLu_uJ1 

Lillli  IjijllL^l  llij  (J_<i_>Jl  ^iL^J  4-^jj  I II a  (J_<i_>o  Ijij-jj^  itiUj 

.  ^ Li  p  ^  ^ J ^ 

(j-a  '  SJ.^"' '  " '  ijr^  Ijr^  4_i_uLu_uJl  aJJt  pX,jG  fiL:tj>.  \  CluL£^ 

Ll<i_u_uVI^I_i  *-_)l_ua-o  jJj  ' j'  ^1  p_^  ^j_i_i_u  jj-itj-I'  o'  ^ 

Ij-iae-b  (jjJU_uJ  i ^j-1-i-a.l '  ."■"  tl  (J_<j_>Jl  JulC.  IjL^JLi  ^1  (j-* 

LiLua_a  ^L_iJa  l^t-r^t  (jj-j-ca j-j-SJ  1  ^IjijVL^  VLoIai 

L^  p^jJ  iJ-4->tJ1  JlI^  jj-1-i-a.l '  .^."tl  ^ ^ 

.^."t tl  ljL>J  jj-itj-J'  '-*'  0-*  '47  (J£^ jJj  ilJjjLa 

*  ^  (O^  j-t-i-u  4 , 6  (J£^  p-JLi-u  jJj  fiUjm-o  Lo  p^jJ  Jl^  jj-1-i-a.t  1 

^j-\__i L-t-a-jO  ^-LiJo  80  70  (J-*  (J^  Sj-atO-Ll  CjLiVjJI 

4_j_Lae_Lll  L_j_4^VLi  -^0-^'  1000  4_u_u^^l  Ll^^h-uVIILIIj 

^JLc,  .pjJl  (_palj-^l  (J-*  0“^^  j,  j  t->  "h.  t(^j-L:plX'  pjJl  j-^) 

i^\  «LLd  *3^  45^  IjLAj  .  LuJ Li  JL>»I  t  Lj_4J_i_uVlllJLi  LcaJ. I  JL^ljJ.' 

i^)-A_Ll U^_J  1  J-l'jj  (jj-I'  J^Vl  i(J_4_>Jl  ?-l_tJ  I 

JlJ  IjJl  1  Lo  i  .  ^  ^  0-*  ^ ^  (J^  OSi^  Lla_i  V 1  j 

L^-ijJ  ip_AJjLC,  (_)-a^l_tJ  Juu  (Jj-I-i  4_jIae_(JLl  Lui^^Li  QJ ^  ^ ' 

j—xiolLLi  pJ  SjVjJJ  (3^L_uJ1  .^."t tl  LljfoLj  llUj  o'^ 

Ja-i-ujILll  j-at-Jl  C-tlLui  »  <LuSLi-uJ'  J^_<_uJ1  CjL»_o->»j  J-*-i 

Sj^juaj  ^ ^ (3^L4_j  ^JLI  fiLojL_uJl  OjLoJl.>JLi  ^  1  •"  1 1  4.^ 0^^  4J.o:>.  ^1 
jlJ1j_11  jjlc,  L^_tSLlj  i4_jJat_Lll  Lj-o^VLi  iy<  < '  <^11  jlJI^I  jjlc,  5^L>. 

Li^LJt_LI  ljL>.lj  allele  gene  (^L^l)  ^L_iL^_o  Ljjj_o  ^jJLo^t_i  ^^jJl  oL^e_LaVl 


.  A-tlaE-LlI 

(J_^  31  ^  UiVl  Jl_Lc,  '  S  J.'*' '"'"  O^'  Cr^  Cj^“^  ^ 

^  ^^LSLII  (_Palj-C,  1  : ^1  (J-^  1  ^  (^palj-^Vl 

jJlatJ  pJ-C.)  jj^LLII  (_Paj-o  Lo£^  ^4_jLl11  lJljJjj  ^  ^4_j_ujVl 

.  Ltia_il  '  S  '"'"  O^^-^  4.jJ_tiajLll  ^JjlIII  ^ O'^*.0 
^j-JJ>J-Ij-l'  3'  ^  Ls*^'  J_Lc  5jLiJL>.  t - <  1^  a U  4.at_uJ  LJLc  ^JLA 
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p  -a  ^1  S^jij^l  fiLj_Ljj>Jl  fiL^JLitil  ^  ^  '"■"  ■  ■■  (J_A 

Cj  1  J.j>.  1  4_i_j_Io j  j  i  ^tTuJj  Cj  1  j-iio  gL:tt— lTlj  jij j_t  1 

1^^  1  gi  <  ^  t  t,  I  1  La j  t  ^  j j  i ^  ^  1  0  jLc,  LcuX^  *  ^Luj L<_u ^  1 

^_^j_jJl  Sj-SlLaXl  (J_a1  J-*J1  jJL^jI  jj^LlII  j^paj-A  tj^  Cr^  (1>^^-^  ^ITla-^)  ^i-u->J1 
^jMJl  Ulji(jj.^l  (3J>l3  ^J-11  ijJJ  ^J-11  >iit3 

^_A  J.j>.lj  c_i.£j— *  lJlJLIlj  4Jjtj>iJ  ^Lajj-L^j  ^  JLjj-SJl! 

cl)  Lj_i_j_ua_i  CjjjJLI  i_La_LJj-J  ^1  jj-*  aJJt  ^-jse-lj 

il9  .L?  T  '  cLsLlJjVI  IjL^  ^LlaJJj  ,(JJj>»j  ji  J_^  (cl) Lajj_*Jij^ 

, cl) 1  Jj>>  1  t  ' j  1  t-N 1 1  CjjjJ,  1  i_La_)j»i : 4_jJ LnJ  1  1  ^ V 1 

*  L^i-*  Cr^i  (J-^-^  1  ."■  jj_uj)j._j^l  IjLA  ^  ^^_Ac^ 

1  L)^L^J1  ^>JLA  c-4^^  IxjJlIc.  ^__p3j)j.AJkl  IjLA  L)^^^ 

(jjjjj-j^L)  <L>. j_Ac?e_A  l_)^L>Jl  aJJt  ^1  c_i_L>»J  Qja  Vjl  JljV  'j  1  t-s  1 1 

iJj-jLSJlJ  <l_Aj^LJl  c1)Ljjj_11  j— j^Vl  lj_A  ^  o~^  J  ^  t  / ..  t  LiOilxJ  ' ^  ^  < 

4 5_jj_A-cia_d  j  j  ^ j  4_ut.ci3  .  ^Lus^j-aJ.!  4j1^)_uG 

,  d  A  N 1  <  ^  n  SjulsL^  fiLjJ_A^  ^L_ujJ  4-lL>».  5l  JJ  ^j-tiJU-J^l  LjJ  JGj 

^.jIsjJL)  '  •  Ln  a  .  1  ^  "t  1 1  Cjjj_tl  i_La_uj-)  4_ajj-L3  Cr^ 

cLa_u^  lA^  lij  4LjLcuJ^L!  ^c_j.rt_<-saJ  1  ^ ^ 1 1  ^cLcoJ  1 

4(5jj_uaGJLl  J-^)  ^  ^CU-A-^I  (J-*  (^1  (jJlC-J  4^Aj1j_uJ1 

.jLS  4_jJ_ajlI1  0jJt  cltjjj>.l  ^j-i-i-u  LiJJIi 
^LiLal  4_AJj-LaJl  aJJt  (J^^_jSLjj-aV1  '  -t-stl  ^La-I^  (J-* 

jj_c  :  c-ou-ssIj  La-a  yja  ^jjIju 

^-aj^LLa  j_Ps1j-C,  4«Lc,LU1  ^LlaJ  (J-*ii-3  (^  j-Il  4^ 
jA-Ga-lj  i^u-uJu  4?j  mm  J-iLail  J-*-:^  Lesch-Nyhan  syndrome  oWtH  - 
jJLiJoVl  p  tA.  ^  (^L^)  (J-*  N  j  ^  aL-a-LjlJI  .«L»_)l_t^l 

G^LiJl  ajjt  ljjLc,i  ^  , a  a1  Ml  c1)Ijj^-a-U  4J_aL>J1  ci)L4_u^gj-j^l  ^_a  ^ j 

4  1  1  ^_A->d  1  1 t-AJ  ^  1  JISLAJ  ,  ^J  Lois  ^  1  1  «  5j^_>J,  1 » 

J-*-J  ■  ^  A  (j-^J  5Jj^L_a  Cr^-i  ^  '  '■> 
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1  1  (_kc  t  ^  I  1  ^ J-^  ^  ^ j-Ujv 

.pt^«tl  L^jLc.!  ^j.j?E_4J  jij-SAll  p  1 11-^1  tj'j 

^JL>.  jj^2j  5^Lc,l  4-a JUrtTn-u-l  1  lILIj  ^Lt-tTuJ  4_Sjj-LaJl 

<-ti-ll  ^Q-la-t-Jl  ^  ^  ^  *  ^1_>J1  aJJt  jjy-^  ,(^jJl  Lui^jJLll 

JU>.i  (j-*  ^Q-^l-Li-o  p  ^  ijr-^  fiLjLSLa  ^  i^L»_tIo'^l  jj-* 

iT  L^jl  cjVjL>JL1  ^>jla  5jl  jj-^  V  1  jJ . 

<-_3jl_=*o  cjVjI_>JL1  ajjt  (1>^J  <Lj_ujll^1  ->-  l-.<i£^  ^L_ujV1 


J1 


^_j_t-a_i  (J-*  iij  i(_^JLll  5j_j_»_i  jl  l-s"wV  j^pajjuJLi  ^Ljl3 

c1)Lj_uJj-^  cIiLjjljju^  jj>.  1  i^yJLi-L^  i>^l_>»jl  JulC.  L:t_<iie_a  1 

^^^jJujuaJ  1  1  to  Ml  M  ^ji  jjL^l  (J-*  j'  L>*  *  Jt*  J*  4  f?  a 

*-_jLu_u^1  t «Lu L^^^-<_uJ  1  JL>.I  Ml  ^  ‘  "J!^ J ^ 

^Vl  ,  ljL>.  4ft-Li-o  jQ-^IbLt-oJ  jJLoiai  Vl  ^jVl  4_>JL»_L1  *-_)j-:^  V  L^i£^ 

0-S.a:>.l  lluJL>.  fiLLi^jJ,!  cliljj^l  i 4j:t:>. U  CjVjI_>J,1  C1i-iL£^ 
.  <-_j jIlaJ.  1  1  4-4^1^  Cj  1 J  Cj  Ll^ 

5jLc,J  iCjVL>Jl  j>J-A  ^jL:t_a  tiJLLAj 

l^JL>.  ^.LjJjlJI  Jl^  .  ^i-ij->Jl  c_uj-3  Qja  Jjj>.Lo  p  Cr^ 

j-SJLij  4.j_Lj_l:^  0-*  U5^  LJ^:H  -  j^palj-cV  (^jLS 

i>J_A  1j_:>JL£:  IjLA  ^L>.  p_ij-i^Li  Cjj^_<jJL1 

V  4jjL^o  cLfljj-LaJ  t  1  Ia 1 1  uLsjjJ,!  DNA  LjJLi 

Lua-SLj  CjjjJLI  IjLA  4_i^  lJ^  (jr^  1^'  i ^^-jjrtjuaJ  1  <-_3jL^l  VJ 

(Jjus!  Qja  5jL>.1j  4-lL>.  J  J-i-u-U  (J-S-tJl  1 JLA  (J-* 

^  t  ^  J-2-<ii  (^j-jilaj  ^l£wal  ^JLaVl  i4.^JLjLd  gLii^ 

^^L_ujV1  J_t£:  ptA.«tl 

^  ^  ^  tj ^ljc-LlLlA  1 4_u  1  1^^-a  1  t  *  1  tiJ LLA^ 

/<J"  AjIAj  t  fiLoL^  pJLc,  j\  (yGjfj^  *-_)Lj^  4.jjfolj  C.<-i-a^J  j^Palj-cVl  iJJLAj 

i  [^ ^_(_u  ^ S~‘~“  fiLuaj-X-^  ^  L>^  ^t-LM  Lj 

i((J_4-»-Il  ^  L^O  4_jjJa_tJl  fiLo-LtJl  jj-*  IjLA 

.  LiJJIi  (J-*-iI  fiLjlx^  filxjjJa  ^  L>^J 

^Lc,j-i_u  L^_tSL!j  i4_ii£Lx  1j_u  i4_j_Lj_>Jl  ^L^JLjlXI  Clt::t->»J  1  jl  i^^jIlXl  (J-* 
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i>J_A  5_il_tJLll  (J-*  ^  Lo 

j«_^l_lT  i ^^_:>J L»_u_o  (JLiLa^l  jLl1:>.1  ^1  ,  cllLllj-LaalaVl 

^_^JJL^_u_a  (jj-Lc,  Cj^lSLifu-a  ^JJt  ifiL>JLjLLl  itiUj 

il^Tl  »1  <alr  Qja  i  (J-<1^  c3d>^ 

(JjKjj  i^j\_u_oLu_uj  iij^jiVsc^  a 

'  ^  •  1 1^  4-Li-u i^J  1  p  ^  ^  t  /  t  /  ,il  cHl^^i-uJ  t^^J-lLt-u-li  OiXJt  ^  t-\  /  tl  t 

.  ^,  „^\  Cj^lSLtTaXl  JLA  fiL>.l ^  iSj^  '  ^1  jJ-J  L>.  ^_L-aJ  ljy-^_^ 

VJ  ^^j?E_tJ  V  iSjjlj  4_u-iait_a  (jL_ujl  <Luij_J  4_j_Lj_>Jl  4_>JL»Ji,l  (jj 

^"t  f  j  tjl  ^-t-*  JbjjLJl  ijy>‘  ijy^  ifiL^mi 

.  fiLjJi-uls  ^  J  Vj 

p-lia-C,  1  ^LLsj—ljjJI  CjL:t_iV  (4.j_Lp»Jl  ^LSHJl)  cIiIjjjJLI  t",  jt2J 

^^LLsj-i-o  (Jjl  (j-ujij  t  ^  ,^."d  Loj_t^  i  1910  pLc,  jlLo  pj_5j 

^L>.jJl  ^LLsj-i-u  4^j)J_<_u-o  ^1  4_ujj-:>Jl  Lo^jJ^_^l  ^.Lji^  t  ^  ,^."d  Jl^  .^L>.jJ1 
(J-*  1 JLA  (J.flI<_Ll  lil  ij-J^  ^  Cr^ 

4_i_u_^  i((_^jJ_»Jl)  ^_<j_>Jl  J_»_j  4_a_jjL£aJLl  ^L>.jJl  CjLjju_u3  JL>.  i 


-  J J  J  ^  ^  ^  L^^<-fjJ  4-1-ut.tj.l.  I  Cj  1 

«.  «.  <•  *  ‘J‘ 

O'  ^JLA  o*  Ly^  0“^ 

^_^JLl  4JLI3  OjIjLLsj-i-u  ^i  (1)^  p-^  4_j^  ifiLj^jl^l  cl)L_uljJ 

La  IjU^  cZcJfc-iJ  1  t j^^L.u^i^UL^  Lcu-La  o~^  ^  tpLi-uJ^l 

jj_uL_uVl  p-^  (J-*  Cr^  j-Lt-L^aj  (—SLflu^^l  L?-^' 

CjIjo3-^  4_i^0— ^1  Lp» aLa-I^  t  u  .^rXl  \  . 4_u..u^o-^l  oLt.tjjVI  CjljL^o-<-“ 

'  ^  J.  ‘  J  o  LLsQ-t-fjJ  I  *JIjLjjj_a->  IjL^  4_ufuJl  4_lo-S  Cj  LuLt-t^  ^^jja 

cliLjjj^  Cr-^i  ^  J  J  ■  t-s  tl  cliLjjjJkl  i>J_A  ^JJ_>^J  o'  4_j_jLSJj  clilj-iLaJ 
Cjlj-iLaJl  Cj  JLtkj  [CjLjjjJLI  q  <'  t-s""  i^^LLaj-i-u 

cliLijjJLl  (j-^  4_illtit-o  JlI^:  ^-ut-j-ilaJl  OjIjj^I  (Jjtj>o 

Jl-Lc,  4_j_ft-j-LLaJ  1  CjLjjjJLI  aJJt  LaI  .4^LL3o.xaJ1  4_u-uj)o._t^  1 

p-SLrtTLi  CjLjjjJlI  iJJLA  jj-*  J-iJ-*Jl  o'  o^J  *  oJIjLa^ 

t"< V  ■  ^"t  , ,.  a  jJ_<j_jLj  j\  4_jJLi^Jl  p'  .  ..^  tl  c_<_i£^ 

ijy-^  'O"^^  Cr^  ^  Ij-iLilI  o^«-4-i  '  j-1  ,  1  1 JL^  p jjyllJ  1  Cj  LI^ Jij-^ 
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(J-*  ^  fiLjJ.>Jl  ^a.1  ,  ,.^  <V  o'  iJJLA 

(Jj-^  ^_j_IL11  4_L3 j-LjuaJ,  1  fiLj-ljj— :>J1  4_jJVl  L»jj-(_u 

5^jjlX1  aJJt  o'  , 4_uLL3j-i_o  4_jjLj_LLaJl  Li^Li^Jl 

fiLjJJ  g.^j-1-u  (3^'  '  ^  ^  I  d  ^  Llo^i-aJ '  4.^tJLjt_a 

'  i3  ^JO  ^  ^j-u-<a-lrLJ  ^Vl  ^ Llaj^i-aJ  1  Cjjj:t_L3  .(J-tiiSi  <L>JL»_1 

i^_^jj>.Ll!l  ^Ljtj-xfiJl  clLiLn.  <L>JL»_a  VL>.  ^  cjIjj^I  5_jLSIl! 

■  ^  jjj_c,JL_i  (J-*  ^Lt-Tt-iJa  CjI_j_<j_£^  ^Li-u-iV'  fiL:t_<_u_jl  j^j_>iJ  lil 

^  1  c  J-4-JLj  ^jJl  iplasminogen  activator  (TPA) 

J ^.SIj  (^  iilJ  1  <JIJ 1  4-J^_LJ>J  1  ^  1— 1-4^1^  I  4 '  ^  i  ^  ^ 1 

coli  bacteria  ^ 1  it'  jIj  i?j)'  mi  m  ( Ii\j  1 JLA 

j_4-t3  CjL^jCL!'  (j-*  5j^:^Lc  j'  i5j-ui->Jl  Jj)  <a  <  n 

lj_A  ^_Lu:a_lJ  iSj-Slj  CjI_J_<J-SLi  J^£^jLLl  ^I<-Lj  l-AjJLtJVJ  i^jJLl 

j<uiJ  tj'  (j^J  ^  <a"^U  OjL£j-JiJ1  jj-*  -iJ-c,  (TPA) 

CjVL^  0^-i>"*^^  Ct^  5_jj_4Jl!I  CjLLa_L^Jl  c-ujjCJ  4J L^JtTn-u I 

.  ^  ^«GjL>.i  (4_jSLjj-aV1)  4' J-i-t'  05^  l-LL>.  (^jj>.Vl  jl jLj_ajVl 

Ljj-u£!_i  5j-j.4.>J1  Ljj-uSL)  (J-*^  ' ^ *  cjL^j-ifiiJl  aJJt  ^JJl_>^J 
,j^_c,l_tJl  4^1  j-alLij  (^j-11  ^JlU  jHAJLl  (J-oLlII  ^_j_tju:alu 

JL^  ^Jl!1  1j_A  '  (J_uI_L!1  i^jja  ((J-fiLtil  jt)  SjLLl  aJJt  Jfj-JkJ 

^  ju^  ^  I '  1 1  oj  ji^b  jl!  L^  t  (4-Li-o^g^^^L^  lS3  *4-^ )  1-^  L^fc-4^ 

O  "AJ  J.  ^  (1h*  bJLijLJLJl  c-«-Laa '  JjLJ  Vj  IjLu  ^  Ji^^_:>Jl 

1 jjuuus  1  1  j-iL^  L^LLaJj-1  jj^LLII  ^Lij  1  4j^ij  ^1  jJLS^  i  j  JLiVl 

OjLiV ^1  Qja  5jij^ILi_aXl  ^  jJl  j-jIL:t3  jJ-ol , ,.  a  ^j_4  j  JLi^l 

.  3  JL:&Il11 

4jj_4  jJl  jJjLLtiu  JljV  iJjt^  (— JlJU  t^2>^L4-ll 

cit-»-Lt.<a  Lu j  (O'-*  ^ 'o^ ^  (O^^^ ‘ 00^ ^  ^ '■^  ^ ^ 

j.jj-3_Ob  oJU  1  ^ t  ^  ,^mC  1  L4£^  ,  Liiu£^V  1  1 JL^  (O'-* ' ' 

'  ^  J  t  ^  1  ~  ^ "  LjjJl  (' *U. a)  Lbjui/  (jL^Vl  cj LuLi-i.^  o'  tlujL>. 

i>jL^  ^^LuijSL!'  (J-jI^tlLl Lb  *0^1  o-IJ  L>*  ^ ^  Q-u-i-ut  cjLj^Iju 
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(J_i_o^^_i_o  Qja  lj-j.4-^  1 ^  j>^ 

U_1^1  ^^J_(_U^'1_L.U  ( _ ^  •'^  *  ^  t~N  tl  ^^J.L.U^'Ll.U  ( _ ^  ^  ^  *  II^L^  *  ^  1^^_(_U  JL^  ^ 

'"■  (^1  03^  tl)*  ^  'j ''  ^  (J^  J-t-iTn-u-i  jljjLt^  t5j-u-U 

(j-*  ^j-itTn-u-l  1  UjJl  (JjJLso  JlC,Lj_uj  i4_ul_tiiSJl  [^jLc,jJl  ^(J-iLiil  Lil 

(J£1j  fiLjua:>.J  j\  p U  f‘J^  (j-*  J*  jJ.:^!  j\  ^jJl 

Jl^  iJ^J  Cr^l  fiLojj-LaJl  0JJt  CjjI  IjJlL:^!  ijy-^ 

<Li_u ju^l  ^Lol  ^ L>.l_>JJ  (JjL_aXl  tjJ » t  <1  Vlj  (JilSJI  4_<j.^iLi 
(j_ujj— j_iJ  jLuaJLl  ^^j-SiliJL^  ijJLiVl  ^\-iJ  L_£i^^  ^LSJ  Ojrt-Jl  (jyJt  4^1j^l 

^_^j_SLjj_a V 1  (jy^ jJ j-l-lJ  1  t  U  ,^."d  ^1  jjLJ  Vl  l_t£L4-«3  ^  (JJ_iIlj 

(j-*  ^ ^ ijr^  C>"JL>Ti^  ^  ^  (c.<-t-LH-u-i)  jj  jjJ  .  4— 3,  ^ 

(J-*  tJj'  .^1:>.JL11  4_l>.1 

^  J  (J-*  Vl  t  I  983  ^Lc,  (j_u^Lu  j^Iu_oLi  J-^Jt-a 

(_^LLa_i  o'  ^  ?.l_tii_^l  CjLjj^LII  ^L_ujV1 


jIjjjJLI  5_jL^  Lol  i  ljL>.  5jj£i:>.  fiLc,ljjJl  aJJt  ^^SJu_u  lLU^  (J-^  .^_(_ulj 

.(_J^_i_ui  LajjJa 


t  -a  1  LiJJ 3  4_ujj.^^  1  Lo^ jJ J  1  ^ Lai^  JL>. j 

Jji  j_A  1  JLAj  ,  ((^JLa-c)  iyGjj^  (j-*  ^L^LLalLa  i  <i\ 

tj'  (J-^  •  ^  L>*  ^ 

5jLua_a  ^1  Ml  t  ^lOjl  4^l_Ul  'j-^^  0^..2>^'  \jJt> 

0 ^Lt-fjJrn-u  1^  » La-L»J I  ^J[}^  ^  *'0^ J d  <>>  a1  *  A 

*  (infeded)  LajL_Lcj  '  j  ^  *  1 1  ^  J  w  *  ♦'  * ^ 

(2)^  (J-*  CiJi^iJt  ijjjjjij-^l  IjL^  CjLjL^j-^1 

fiGl_j_a-^  (J^  IjLA  ^1  OlLul  cl)ljl^_p»Jl  C.ujj>.|  i—ijLrtlLll 

(^SLi_u^l:>.  fiL»_aL>.)  Cli_t^L>.  ,  <-_3  ,  j  ^  ‘  ^  i  <>."  . ..  a  ^Jt 


J.1 


JU^  o~^ 


^_La_<_u  adsorb  ijjJLal  ^Li  5j-a  lJiJI  SjIj^I  J_t 

^_jju3  Ls  i  1 4-_) (j^  ^  (J-*  ^ 

^Lc,  L^i:>.  Ji  5  JLiJL>.  4j-t-3j  JLAj  ,  (j_uj)j-j^  fiLi_ifo  i  jILa-LI  ja^u-u->Jl 

^_La_<_u  fiLcLlXl  «i?lj-i))  [^  jJLs  ,  li  (IhOJ^  '  ^  lSOjj-laJI  <L£:1_LL1 

<-_3^Lc,  CjLljj-j>.  (J-*  J-iJ-*-Jl  Li  fiLu_xflJl)  ja^u_u_>Jl  1 JLA 
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LiJJjJj  *  i i_iL>.  \  \  1  jUJL  1  (jjjj)j-j^l 

(j-*  ^j-SLTl^  iS  JLrtILLI  CjLiV ^1  ijJLLAj  .  t  4Jjl3  Jij 

ulsjjJLl  4_jLjj)jj_«  {^\  (^jJl  (^jJL^ 

c\~»-'ls  . ,.  J_iV  LiJJjJj  i  jjLi^l  ^ 

fiL>.ljIL!  CjL>.L5JJ1  oJJt  C.(-»-Lc^  JLSJj  IjLA  Qja  SjUJLc,  ^C_<_u_b  ^t-s*  ^ 

.  ^Lj_ujV1  i  'J  ijJlj  4_LufuJ  JuuS  fiLcLUl 

5jj-SJl  ^Li:>.  jLtlsVl  aJJt  i5^Lua_a  Lai  i  n"^  t  aJJt  dij-^Iil 

^ ^  ^  lS  ‘'^  ^  ^ . '. .  ^  1 1  1  jLi^  Li-i-u  I  p  ^  ^  o '  ‘3^  '  ^  ^  Li  L  lXc. 

.  jJlJ^LI  ^LSJ  j-Sl ^  V 

Ljj^L-<uU  5^Lba_a  <LLoI  d)L>.LSJ  jjLs"  d)ljj^_ll  5_jLSj 

.^LlJI  (J-*  SjLiJLc,  ?.L:t_il  4_aljLJl  5'»-  .^tl  cbtAlL  d^ljLo 

u  eibi  ^ 

LiJJIij  itL-ijLj>Jl  '  .t-stl  jjLiiiJ  (J-*  JJ-^ 

,fiQ^L_ujl  (J-*  ^Li  jqJjlJI  Ll9  S^JU  iSj-^LJl  4jL>.L>ij  (J-* 

(j_uLo^  Li£^ '  -t-Nlt  fiLS_iL_u  <Li_ojL4-«  \jjt 

fil—LiJLo  (j-uLa^  LtfliJ  JL^  ,(jL>.Vl  jqJjlJI)  fiLuljJl  <Gj-u_u 

^  1 1  4_<_ujjud  LJL^  jL-s3^  4  S^^-JL-ss 

(63)^^^^!  |j_^ 

^  1  ^  Ij-il-^  lJ^  l-<i-L^  ^LjI  i  4fiLjVjjK  4>jJlj  gl  .■»-  l-s  LajLt^j 

Jl^  .«GJlC,L_u-o  ■  1  t-N  4  (_)-!3L:e_4loVl  (J-*  J-iJ-*-U  ^jjlJI  JlJ  ^JLSj 

(J-*  d<— l£^  4(j-;jj-j>.I  ciJjJljj  Li-uLji  (JJLSb  j^palj—aVl  p  Ls  •  ^  d_iL£^ 

L^JLij:t_i  4^jVl  O-iL^j  .ijJjLSjl  (^jJl  ‘  .j  .t-Ntl  ^1  t",  /  /Lst  ^  U» j  L.  1 1 
1  i-Laj^Li^  j\  diLj-S-a  ji  ^4_uj_Aj  (j-uLa^  jJlj 

.  (^J’A-l-iSLI  1^  f2yA-t£^l^^Li-u^  1^  JLiJL^tJI  ^ 

\-j^j  L^-Lblj-cl  (J-*  (^palj-^Vl  ."■  *  t  '^jK  4>j_4JLc,  .t-stl  4_4_ojJuo  i—iLfiJl 

(j-*  j-i-u3  ?'^^->*  3-*-“  (J-^tTu-i  pi^  <L>iJ LtX  1  La  1  ,  Cj  1^u->JL  1  ^  ' 

p_<_ul  j_A  (^hLjJI  cL^jJu  ^1  bJj-i  La  ^1  i>j_a-L:  La£^  .4_4_uljjJl  ^L^_La 

La  J_Lc,j  ,  L^  jl Vl  ^^yJt  Laj  4(J_aIb>JLl  ^Lt-t-i-uj  p^-baj-a 
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plaJI  6j3jju> 


p  1  l-s"  .  ,.l  t  (J-*  ^  ^  ‘  Li-lS-O  t  -J  ^_J_t^l 

?. LS_l  ^1 ))  L^ 3  '"'  *  ^ Cr^ ^  L>^ ^  p  -a  j-ujlII  [^ I 

jj_aJ  j  i  «Li_aAj  ^  1 1  LjJ  1  L_£i^ ^Ib  ^  l£^  4j j  i  Lo-  1 

, «  (J-*  J-i^  L>^  C-tlaJl 

.,.un  (_)-ia_bt_xiulI  pjt^*tl  jLb-uVl  jJ_i_uji 

‘  .t-slt  1  jLu-ul  JjU  1-.<1^  p^  ‘  I  «L»_aL>. 

V  4_jLo^  t— tll£^  i  Jj^-ij_u£ji  fiL»_aL>. 

p_Ai  ij-jj-i-uJl  ( _ i_iL:t_)  VJ  4_<jJju  (2>^L4-i  V  '  .t-stl  ^Li  ^0^3^ 

.  (_)ia.jj-L  1 J  ‘  j  ■  t-N  tl  fiL^^Ljtll  ^_jj?e_t-aJl  (JSLxIlJl  3-oL^j  * _ i-iL>. 

CjLt::t_i  i  1  <^--»-  ."■  ^  ^  t  ^j-UcoJ JLSJIj  <^JVLi  ^L^-i'^l  (ji  jJ-*-uji 

^  ^  ^  .  ..jU.!  /•  1 1  p_i^_uJLi  «;L:t_i^lj  1  ,^4»-  ,"■  ^  ^  t  5j-jjb-aJl  «;ljjJl 


pLc,  Ijbljol  dtluaj  LaJ-t^j 


(64) 


L»_j  1  j  p 


j  ^jL^-iVlj  i  llUlj 


.  ((C-«iaJl  4J.^a  jJiLaVl  <-_j j-Lt-uVl  ^^.jj_<_uJ  1  c-ul^  <-_jjJL_ul  ^iTuu  1936 

1  Cj1j_U_uJ1  Cj-S-SjsO  i4jLj_ul jJl  p  J-oHJl  dll oJ ^:>.  JlSJj 

.  <L>JIjlX1j  .^."It  gLua-Ltil  c-l^L-uV1  JL^LjJI  ‘  .l-stl  pjLu  i4-LLbm 

c-«_j_«_LaJl  fiLu-saJt-ilJ  1  *  Ly^3 

1 J  *  ^1  j2>5L4-J  siLiia Vl  fiL:t_u_tJl  CluL£L^  . (J^  L>*  Cl<-iL£^ 

<l_lc.  ( f2-JuSLi  ^  I  ^  ^  t— <-i-i-uJ  1  LJu-t£^  1  1 . '. .  '  p^iSLl^  i  1 

I  ‘Auuunst-uji  1  1  ^_i_u 

^^LbjJkl  CjWI  5j-iiSLI  (2>^L4-i  itiUli  i4_4-iJLSJl  ^LaJj-LaJl 

IjjJ  i^j_(_uJ_t^  1  (g  f?"M  uliVI  p-^jLj  OJU  *  '"ij  p^l*~^  il4JLiIl:>.l 
4 1  ^  ulsl  c_«_LaJl  ^j_ojl  JLo  CLooL^  ^j_a^l ^JLA 

CjLdJu-saJl  ‘  L tluTn-fj-a  5jjji_d  ^LlLsVI  t , ..  < 

*J1j  Lui^iilu-ai  1  p  J-jtTn-uJ  4p_ALLbj-a  1 

*  C-^LtfaTi^V  ^_^j^L<iIt:>.Vl  (J_4Jl11  (iLlLsIj  L<ilt:>.  1 

j-_j_4_aj  j-^1  jGJI  aJJtj  .  4_jjuait_4llJ  1  p^Ljj>.  ^c^l3  p-Alboj-a  L^  j-a 

,0-iJL>Jl  4  , l-s 1 1 J  p_iJLSJ1  4  .t-stl  5jLjlj-4_u1  L*  <LSjjJiaJ 

(_)iaju  44_ujJjl11  4->JLt-<a-U  ^L?eIu_oV1  CjVL>.  ijJLLA  ^  ^  ■" 

.^L^-i'^l  (t  ^  '  ■■"  ji)  1  Ajl  ^  ,"■  ^Ljj>.Vl 
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pJbdl  JA 


UIUI 

j LiJ \j  \j  1  1  Qja  4_t-ia_jj>.j  5^ LLs  l-tJj t  ^ 

j^jjl  ^JL^jlL-uVI  t  ^  ,  ,.\  ^  j  1 1 

jlj_ll  (J-*  ^  ^ Li£^  ,(24  (J-SLxHJl)  j  1  j-<jlu_u Li  <UjL»_a 

. ^^L^jSLII  1  *«^tl  1  ^ y''t Tt  <^*\\  5Llj>JI  cjLu_uLj_uI 

V  (^i  (25)  (jSLxHiJl  5  jl^^l  ^JLA  ^^jG_i_u 

.  (jL.Uj'^l  ^C^Ij  (J-* 

i  l_LJj-Sj  ^«_ILjlLI  4_aj^Ul  d^LLaJl  t  \  ^^^1  (JjjILlII  Ujijij-i 

i>jLc.i  .  J  .  ^"  . ..  1 1  J^jJLiJl  (j-*  ^l-*-ll  (^^)  J  ^ 


^^LaJI  (,  ,iun  -24 

,  t*\  .  -‘j”  ^ ^  4^  1  t/*,  1 1  ^  1  ir 

S^^IulII)  L^-Ld 
(2000-1980 

4-j^j_»iuJI  LjjjjIj 
.  <^\\& 

Source:  U.S. 
Department  of  Energy 
Information 
Administration, 

Annual  Energy  Out 
nlook,  1984.  DOE/ 
EIA=0383  (84). 


1980  1985  1990  1995  2000 

■  ■  ■  ■ 
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plaJI  6j3jju> 


jLiJIj  3000j  j  Cj^  lSjj ^ ^jls^jHII  SjlLI  -25 

.(jLuojVl  ‘LAjJ  i^A  __^^l  j^yAJjJsaJ I 

Source:  Sir  George  Porter,  President  of  the  Royal  Society,  London. 


I  I  ,  ..r^  ,  J-<-U  -  cZJ L^^JuJ  ^  ^  ^  t  /  /  ,iK\  \  ^LJLi  ^^LCfjJ I 

^jj_j_Lo  50  LLiLj  (J-lia-i  ^LuVl  jJjjtX  (2>^L4_j  44^1  Lo 

lLLLj  JjjJIjj  L^L>.  4_bjj-jLJ.l  L>^ 

j-jjjtjj  (j'U_u_>tJ  fiLi^Lua'^l  Cj Ljjij..iJL  1  t  ,  20  I5f^c^‘  ^,V,<-,,„ 

tfliJj  (J-*  ^lj.::tlu_ul  l-^L>.  (2>^L4_j  V  4_JI_>J1  (J^.S_>J1  Qja  ^lj.::tIu_oVl 
cjjijVLi  gi  t-s«  1  cjLj_lSj  '  ' t (^L^L-u  i  L^jijJli 

jLju_oVLi  tjr^J  ‘  1  t-si  .>»  jlit-JLi  jl  ^^j5Lll  JLu_u£^l 

Ui-^  (J^  ^  1 J  LiTlV  V  \j  C-cJt-J  1  (j-*  ^ ^-t-i-o  c.  ' 1 i4_^L>J1 


Lt2aji  (Jj^l  IjLA  ^  'j  ijJj.S_>Jl  4_ijLc,  t  ^  ^iSLa^Li 

cl) LjJa Ll1:>.  1  L^-Lo  ^JLoJJl  Qja  jJjjjJlJl  ^lj.::tlu_ul 

iJjLA  ^__j_<i^  (J-*  ^Ij-irtTn-ul  (2>^Lai  ^IjLlSLi  Ljj-uJi  4_iu_ulj 

5  \-j^  (J  1 jiis  ^  LSjJ  1  ^  1  L^  ^  ^ j-^-*-*  J  Lt-cu  L)  (J-*  L£LL  1 

■  d  a1  t  t  4  . 1  t-s"  <  lLUj  Qja  5j^  LAj  1  j-<jlu_u  1  Vl  iLjjLa:>.l 


J  i  ^ LLaJ  1  Qja  Luj-^  fiQ:>.  L>.  jj_u.4J>.  ^  LjlLI  ^ 1  1  j iJtJ  1  ^ 

Lol  j-_<j_JLJ  (j-I  4  ^J  1-4-tlJ  1  4^Vl  L^-Lo  t-L^J-)  4>jjLua_a 

jL_>»jV1j  1_j_5.j^j-3 i j  lLs-j-u^VI  jJij—xfliJl  5j—l-lSL!1  ^ ^  j  ^ ^  j "  ' 

L)J)J J  1 J  4_jJ  L^-iTuJ  1  L£Ljj-a  1  1  L^-Lo  41^  ^ ^SLu_a£  i  (J-4J-4-1  ^  fjy^  1 J  4  ^i-uJ  1 

(.ltjj>.  1 4^  LLaJ  1  Qja  LlJj-Sj  4lo>.  L>.  ^ j  ^  Latll  1  j-5 ,  1  JL>.  t  -a  4^jJl1  1 


8^ 


^IjjI  t(J-tlu-(_^luj^ j  djl^^-JuJ  'J '  "^i  ^‘'' '  ^r^i-1  uiil^^-juj  -26 

Jj.i>.  ^j_a  (2)  SjijjvjJLI  Jj.5.>JI  i^A  (  I)  4->.(.u.'J  Cj LaIjc-U I  j^lJjj 

CjLu^  ‘  ■  ^ 5jjJl>JIj  SjjjvjJLI  Jj.S.>JI  (3)  L^LJuj^l  5jjJl>. 

4_u|jJja^|  JLajJI  *_!^^^_»iuJL I  J_2>ILJI  ■  -■!  (4)  .  <LjJL>JI  jl  •  .  ..Vl  I  5  <  \1  .^"lal  fiLdJSLa  5ju 
.  I  J-tSLi  Lj^^.^1  J  ^ '  <LLalSLa  t<LjJL>Jl  jl  •  .  ..Vl  I  5  <  \1  .^"lal  fiLilSj  » 

.  1984  ^Lc.  (_j-i3Vl  tJa-iJI  '^Ltluj 

Source  Peter  Baxendell,  “Enhancing  Oil  Recovery  -  Making  the  Most  of  What  We‘ ve  Got“,  Transaction 
of  Mining  and  Metallurgy  94A  (April  1985):  A84-A89. 


Jlj>. ^ Lij-^SLl  1  JlJ ^  LU 1  (J-*  ^j-itTLi-al.  1  t  ^  ^  ^  jJtIu_uJ 

jl_=*oVl  'ijr^  iLLa_a3  ^1  jJj  <=l-*-3ji  jj-*  90 

13)  (y<  (filiXLi  26)  SjLrtllXl  cjLiV^Ij  (fiilLl  42)  (^L_uJl  ^_^yILj^j_<_uJl 
250  (J-*  j-^'  i>J-A  6)  LJljIu_ujlj  (fiiHl 

^1980  ^U-ii  (^jJl  (J-* 

jCJt-dJl  Qja  L^^Lju  4_ui^  l£J^  Qja  ^LlII  O  LjJo  Ll1:>.  1 

1 0  j_Lc,  ^LjlJI  ^LSLi-o  jjLc,  j-3lu_ul  ^  ^  LajI  j_3_a 

CjL^Lu^I  O-dljJ  iAJL^  ciJ^l.^Iu_uVl  ^JjjLd  (Jiaj  44_^_<-aj 

(_p3j-lLij  (J_l.SJ1j_u_L  1  ^  ^  ^  1  j_A  j-iJa  1_>J  1  lLdLS-i-uI  .  4_u_u  275  uLiAlll 


Cj JL>.  1 51  Lai  i  Ij-J-^  ^  (J^  LJ 1  ^  1  jJ_l!  1  fiUfojjtX  1  ^n-u.a 

^Li_tJl  l£JJ  ^"*^V1  j^Luu-Lujj  d^LLaJl  (J-*  L^n^"  ,  ,.j  ,  ,.a  LiJJ5 
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Jl_>»j  (J-*  L>^  l_LJj i_La_3L:t_i  ^_ySLl  LJ  JLiV 

5j_i1j-ILL1  1_ljL>.L>.  jjj_j_Lj  j^jij_L!l  jjLt-a_a 

.1^1  4_i_aAj  UJlC-LljjJ  L<i£^  i  JlJLjI  JuO  1  5^11-slt 

^  ^  JjJjJlj  i(^jlj->Jl  *.  Cj^LcLill  Qja  tjl-C, jj  iJJLlAj  ,  l£J J  ^  ' 

99 , 3  ^ •j  ^ Ijj  1  Lo  1  5^ ^  LiX  1  (J_<iJtILi_ujj  ,  ^  1 

(J_jL^)  235  ^ i  0 , 7 j  i  (^LLa_iii_i^U  jJ-iL^  ^  j  238  ^ i  fiLXll 
aJJt  ,  235  t  a  ^ j  LaJj  i (j LLa-xHij^iJ 

jLLa_xfu_i^XJ  4JL1LSJI  235  ^lXc,  cii^l^LiXl 

i  cj  1  i  ^^SLLl  j  Jlc,  4_j1ajlI1  4J.^jtlu_aXl^ 

(j!  LiJJjJ  i5jijjLj?e_a  ^qJI-»-11  jjLua-o  0-iL£^  LLj 

.  LjjVji  SLp-  235  cjIjIjloJ 

^ j-j-1 1  j j ^  1  (j-^  j  1  t-N  ."■  t  LSJ 1  ^ ^ ^  l5j  ^  tJ^  ^  ^Li-ujj 

Lajl1^Ilj_uj  ^  4-l4£^  X-\ ,".  t  j^LSJl  238 

^^jj-<_uJl  jjJjJl  (J^LoXl  Lot  (^jJl  jt t-N  t  jJjLsJI  235 

fiLi  4_La_j_>JLlj  238  (J-*  4_iJJJLl  cLS-ilaJl  jJ^n-u-i  ‘. ^j-uSL>J  1 

fiLol  jJtIu_ulj  fiL>.ljL:tIu_ul  1  JLAj  ,  (^^)  4_ti3 

duL^  Lij  .  di^l^LiXl  (J-* 

jLLa-d.  j^U  (JjLSJI  238  (J_<ijlIu_uj  «l»jj-<_uJ1  SjjJjJI  di^LcLiXl 


d)^Xx,LiXl  (J-*  1-*-3  i  ^  L^-a  1  JLitTn-o L^  * 

(JjLSJLLi  j-alu-oj  ^ ^LjlII  (JjiJ?E_u_u  L<i£^  .  5j-a  t^^Li-uJ 

Lo  i  lLs  1  j  L:t-^  I  000  ^  LLaJ  o  Lij-^  1 JL^  (J^  Lio  jJ ^  (jy^ J  ^  ^(J i  5  J_o 
Lj^SLo  LlLs  ^1  (J-*  ^  JljV  i^Lxjjjj  ^^_jJ-0  1  ^  /t-s^  '  4_dl_u^  <l_LlJuO  ^_5-oSLi 


i ^ 1 J J ^  1  (j-*  LlLs  fills j-l3fc-a  ^ ^ ^  (J-*  L) '  4_i_u.o^  (j-* 

tjj-5Li  ^1  (2>^L4_j  V 1  IjLAj  (J-*  fiLo-ilsj  fillsLrt-oj 

. 1  t  ^ ^  d)^Lc,LiH  ,  1  /" , ,.  11 

.^Vl  ^LLo  IjLA 

(32*) 

iilsljLrt^  250  ^ ^ 1 1  ^  fiCLlj_<i:>.  ^Jj-(_u  (J^Lio  IjHijsol 

.  1984  ^Lc,  ^dls_o  JulC.  t  c-JjuJl  ^  ct^JI  i *—) L»_t-aJ  1  fiLs-lj 
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.  iCt^LLa  Qja  4^1  60  ^ l-Li-aJ>-  Ij-jU-u  j-j-cuj  tj-A_>Jl  LiJJj  -AIaJ 

-ij-lj  (J_c,Lio  (iLiijL  1976  ^Lc.  L_ujj-a  CjIju 
glSLt-tfuJ  i-La-ij  I  986  ,  (j_u£Lu^  JaljLrt^  I  900  1  I-n"  .  ,.l 

4_^j-iJl  L^LLl  cj-Li  L<i£^  i^G^LLs  (J_aL£Li  (J-<j-*-i  i4_u_ajj-ill  ?.l_ij-^SLll 


^  4JtSL!j  ^ J_tJ A-iSLiJtt-L J 1  ijJljIuIoVLl  1 J.^ 

L^V  « 4_».jj-i_u ))  L^jLj  C-uu^j  Gj^l^LiJLl  aJJt  ^1  LLa  j^jlILj  jjjLr^lj  ,  Jjtj 
.  <LC.^1-U-1  jJ^Iu-uJ  i4.3Uj-LM  CjLj^^jJLi  ^  JL^tTn-uJ 

5jL=*o  (jj-A  4 «Ljljj-_<_uJ  1  SjjJjJl  cj^LcLoXI  cjjI  j-LsLiJLl  (j-*j 


^IjLl  4^  l^^-JeTn-u  I 


iil 


,4^^^  4jlL-u  ^  j  ^ ^^1^1  1 4^ ^^1^1 


4JLa  4i_jl3  Cj La  ^  .  4^  ^  Cj^Lc  \JiX I  t  A  Tt , ,.  1 1  j ^ jJ  1  ^j_a 

i—sVI  5  4:>.L:t_i  Ji^^l  (J^LiXl  ^1  4ij_L3 

o'  ijr^  44j^j-a  4^L£Lal  ^Lai  L»_4_ulj  *-_)LJl  \jJt>  j' 

. [^J-il  IjLA 

44^1j.^J1j  4juj_4_4J1  SjijJjJl  Cj^LcL^I  1-4^  Sj-LaLit-a  4_a3 

jj_4j_^j  4  L^lLiJ-d  SjJjIlLI  Lj^LjuIjJ  gi t-Nj ,^. /tl  cjLiLilll 

(j-a  4::tI<_LLl  4_j.a^l  27  jjSLxIlJL^  .  4IJL4JI  dJiSLxfaXl  aJJt  j-iJl2j  ^ 

♦  ^j-AJ-4-fjJ I  SjJ^^ILa  5jl>.j  ^L5_a  L«- G V I  LLsLxialll 

(J^  J_(jt^  4ul)l_iLilJl  aJJt  5»aL;e_GD  ijJjjj  ^1  Luajl 

jGa  100  (J^  4^L»J1  ^^J^tSLll  4^1j.j>Jl  Cj^LcLoXI  qjz  jJ^Lia 

CjLi Lilli  Qja  c_<Jk£-a  jGa  i—aJi  I  2  (jj^  ‘  I  ^^5  ^1-^  Cr^  4CjLiLilll  qjz  c_<JiSLa 
.  (_y^  (J^LiXl  (J-*  i  4jJLuaJl 

lLs Lxfli-cJ  1  CjH  <LLjLi-4iJl  CjLlLilll  C-<Jt£La  jGa  600  Lda-il  ijJLu^  L)j~^ 


.GjbUUl  (j-*  4_LaSLll  aJJt  c-^Lt-dal  5j-xlu£:  2000  ^Ltil  ,  ^^jJLl  ^^y^Ltlu^l 

^_a-3  4CjLiLilJl  (J-*  (jy^l-^ill  5jJL:t_a  1  t-st-s4.  LbLLajj-i  ^ 

^L>.jJl  CjLiLilll  Jl^i_>»j  ^Llla  L^la)  LiXJjJ  (JjJj>Jl  OjuIsj  L^l 

0-=O'  ->*^  (^pajVl  Lai  5j-iIL4_4j-a  4jj.:?e_t^  CjLu^Sb  4l3jG  ^ 

4-l^LU  4_L%_L!1  4 "  i  tr  JlGJj  ■  ^"1  ^  /It  i-t-iJali-  dJljLa  jJjJ_>Jl  aJJt  Vl 
C.u^j  1  La^  4 4^ \j  4j_u  1  j ^  (j^JD tJ^  O LjfliJ  1  ^  4JLl.l1  1  Cj 3J1I 

4(^jj_L11  jl  t-s  tVl  Qja  i^LLaJl  lX^jILI  ^-*-“1j  4jLi 
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(j-*I  ^-1 f^Lt-A  ^1  lILJuJI  (J-j-^  ^  Lx-1  C-t-ul  lA^  lJ5^  o'  (J^ 
J  jL5e_d  jJj^IL<_u-«  I^\  ^Jjj-^JI  fiUufaXl  CjLjL^JJJ 

L^_l£LJj  t(J->'-)  (ji  (j-^^-^  5_1  Lcu-l  1  ^Li  LAj-Isj  fiLirtUl  Cjj-^ 

(J->»J1  jL?e_ij  (J-^  cflcJt-iJl  Qja  4:>.L:t_i  JLiV  L^l  t".  .^1-^ 

.  L^  JL>^ Jj  ^  i_La_>Jl  ^ j-i-aJ  '  J  ^  *  L>^J  *  ^  ^^LjlII  4J_l5_i  jJl 

i  1 982  ^Lc,  ^ p  tA.  <  j_^  5  jLreltil  ciiLiV ^1  Lol 
^JLi-A  t"'  '  ^  ^  IjL^  4_Lal  4«LjuiaI.l  5_ij)j_l!1  Cj  Li  Lilli 

i^LLaJl  Sjlj^  c_<JLLa_i  (^jJ!  ^^-*-u^^l  1 ^Lj_ua_iVl  (N.R.C.)  (^jj^JJl  p  j  ^  ^  1 
cio^  Ly^  ij^Lj  .  1  j 1^  1jLjIL>.1  SjLliJLl  ^^l^JkLi  ^  4_4jL^  Jjlj  oLi 

SjLa  Llal  Luj-itJ  CjLiLiJJl  C.4-0-  .  ^__j_jl<_uj_<_u^  1 

JLi&_(jJ  4  . 1 1 1  Iju^  L(JtJ^»  1  ^1^^^  •  4_L<_u  I  » .i^ 

1  j^L^l  iljLi^  ?-ljL:t_t-3  L>* 

jLjI  jlj-iJl  lj_A  ,^_^LjlJ1  ijy-^ Lt-ti V 1  i-LaLtialll  uiill  4^j_tJl  uiiLiLilll 

^fiLilalXl  4_ui_<_ojJl  CjL^_:^1  ^L?eIl>.1  5j-iIuLj_a 
397  g)  *^1  t-N  1 1  fiLjJjjJl  i_!L£^yLl  Lt-u  i^^^l  ^L»J1 

<l1L Li  I  5  ^ ‘ ^ J O lS 3  ''~'  LLs  jj Lrtlu  ^Lc,  Lia 

L^  LLa-jj—i  5  jJjILL  1  ^  Lij-^£L!  1  (J_a  L£^  <-_3  LtOa  i  5_i.u-<aj>.j  4  ^  LlI  1  ^  Lij-^  jj-* 

88  5jL:tILLl  CjLiV^I  JL>.^^  4 Li-uJj-^j 
^L^LLaJLi  J-I3-A  ^Ljj.^SL11  oillB  <LujJl!1  L^LlI  Lai  .  L^jJ  aLjj.^SL11  qmJu-u 

(J_<-ia_>o  1)  I  L_4jjj-b  (J_a  Gj  4  ^  LtilU  1  L_4j_ij-b  lj^3  (j-44.aJ^  1  LLajj-i  t  i_ij)^_tJ  1 
^LLiI  4_U,1  ijy^  90  ^jj-Il  80  ^  1  ^  2000  ^Lc,  (J^JL:t_i  [^j^_tJl  jj-* 

Lj^jLil^l  ^.aLo^l  IjU^  C7~^  1  ^  j  C-4-i-i-o^  .  L^jJ  JLll^^liXl  ^  1  o  ^  1 
Jl-LlJI  L^lj  4^aj:t_ill  Qja  (JjJLoJl  LaJlI^  La  4jJj)jIl^1j  ^ •  .■  ■  Ls 1 1  jliU 


jJl  ^JLA  l)LlL^l  ^jUi^ 


(71) 


5_^j_tJl  cL^LLaJl  La  JLoJ  jli£^  V 1 

.  J!iLx-<s  OV 

^^_4_(JLi  5  JLrtUXl  CjLiV ^1  .^tl  ^l_ij.^£Ul  JL^ ^  JL>.  1  1 982  jlLoj 

t  ^  '  (j-*  J^l  o'  Lg-lc.  4  4ll-ujl  fillXl  2 , 6  gl  t-N  .  ,.j"  a  ^jjL»_4-J 

^1  ^  ( 111  i(5  JjJl.:^!)  Ij-SljILaj  Lui_o^j  JljjV  (^Llll  4^aj:t_iJl  jj-* 

^^j-4_4jt  (^1  4<Lli-4J1  4ILI  10  £>  t-N ,  jJjL»_4-i  ^LojjVLi  4^j_tJl  i^LLaJl 
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pJbdl  JA 


I  ^  ^  I  • d  l-s^  ,^, ill  cjLLdJJI  ^ ^  I  •  .~.Vl  JssLiuJJI  ■  l-^ l-s 4. t| I  I  j_t^  (J^^-4-3 

^j_a  AjJLLj  99  Jl*-!  dJJjj  t4ju^^_«jJI  SjjJjJI  I  j 

Cj  LLs  Liull  I  i  ^  Cj  l^L'*->.l  I  j  j  L^  I  I  j  •jj  i^_ya  j  j  ■"■  I  cdx^  Jl«j j  t  I  j 


C-t^^  •  ^  \ , ^ ^'i  &  LAII  I  •  ,~,VI  ij^\  ,W\  (JiLa  .^j_a^l  4.^Ljl»IuVI 

jLS_a  .  L^LLaj^  ^^j-Ljj  jjfc  CFRj  ijULlLi  jjk 

-  ( I  ^  ^  <  CjLj/Lj^I  CjLj/Ljill  Cj LajJ^j Lc jJ  CjLjtjj«GJI  (JILaj  fiU-aUj^jLcjJ  ^«_LiijJI 


Source:  Sixth  Report  of  the  Royal  Commission  for  Environmental  Pollution,  Nuclear  Power,  and  the 


Environment  (Her  Majesty‘s  Stationery  Office,  Cmd.  No.  6618,  1976). 
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pJbJI  6j9jji> 


*  (7‘2')  * 

t  ^  *  Qja  i  M  t-N  1  t  ^  K  tl  Jl^^IlII  ^L^jl  jj-*  Luj-^  cl)lj-a 

(j-a  o_iL£^  1986  di-fl-uJal  5jljj_>J1  jlJ^ILII 

c^l  ^  t  I  ■■  tl  *  1990  ^^LLaJl  ^L^_i_ul  ^^^ILII 

j  UlI  \j  ^JJJILLl  1  ^  ^  S'  “i  O '  J  ^  ^  Cr^  1  ^  ^  S'  "I  ^  ‘  (j-u-<J->^  1 

JL^  5^^_(J1  5^LLaJl  CjLLart-a  Qja  ^4^1  15  ^'^4^ 

.^LUl 


9ojJL>.  ‘  ^LLaJLi  J J  ^  ^  ^  ^  4^  (Jjj_ij_uluj 

La  9L£Ljj-ai  j\  4^jJl11  Ljjjji  ijy^  5JjL4-4  cjj_>tj  ^ji  J-a 

Loj  L^  4_l£3jLjlJL1  4^Ll£i]l  jjLua_a  t  ^l"4.t  SjjJJ,!  ^.j3E_>Jl 

94^j_tJl  ^^LLaJl  jj-litrJl  c-UjTt-Li-o  (^jJl 
(_£i_j_»_tiaJ  1  c_(^JCL11j  1  c- <-1-1-0 


iJijLii-aAJI  4i-i-uJLt-u  1^jl<2j  ^ t,  1  Cy^  jl> 4-lJuJ I  ^ 


^Ll^l  .  5  JfjJL>J1 


^  <  ■  .■  ‘  1 1 

i-LiJ^HJI  ^  ^  ‘  1 1  < 

1 986  3i-L4L>J1 

^  <  ■  .<  ‘  tl 

Jt  *  1 

44.0 

55.7 

^  ^  H 

52.6 

16.  1 

AijjJJI 

1 1  .7 

^  LoL  i  1 .  .1  ^ 

10.0 

jUJI 

3.4 

5.5 

0.5 

t  ^  ‘  0  'A  0-*)  jjLtia-a 

<_i 1^ 

(sLu^lx-JuJI  ^LLaJlj 

1 1048 

^L.,  2  487  310 

UK  jjL^I 

:  j-LttfaJLI 

U.  S.  Department  of  Energy,  Energy  Information  Administration,  Electric  Power  Annual  1986,  U.  S. 

Department  of  Energy,  Energy  Administration,  Annual  Energy  Outbook,  1984,  DOE/  EIA  -  0383. 
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pJbdl  JA 


^q-SL^c-TJ  Li  JLi^Vl  ^JLc,  L-AjjI  (J-*  i4^j_L4-«3  L^jI  ^-ualjJl  jj-* 

.  jlit_Jl  CjL^JjlII  t  Xoj  La (J-a^  ^l<-u  L^I£^  (^  jJl 

1  W  .  < >. a  i  IjlJLI  L>*  '  '  '■  ^  (J^LiXl  p j  a ' L)i 

(J^LflUJl  Q-^uaJ^  .dt^lj-r^l  (J-*  ■"  JLu_u£^1  (j-* 

^Lj-Ja-SJl  jjy-^ J-1  J-Jj-^  ^  Cr^i  ^jjt  j^ji^JJl 

^  ^fiLLaJLjJa  ^  '■y-  ',  \  CjLiltJl  j-iJ-i  jL:^  iuLijJLtiia  aLx-i 

(33  ^2yi  ^1  w>.a  filLaL-u^  j^j)^_L!l  (J^LflUJl  SjLifo  t  ^t-sh  La^  ,  (29  (jSLjgJl) 

<aA^  (J_c,Lailj  (jLj_t2i3  ly^  4_iiltit_a  (_^La^i  tjj^ 

i_La_j_>J,l  aLuJl  V  -I U> •  .>» tl  u_)j_i_uIlJ  LjtjLa  L>^  ^  (3^ ^  uLiL^c-a 

*  ^ 

i (Jj La-a  (J^ L-^ j  ^  ^  ^ j-Lt-u 

^1  t-s  di-^lj-j^l  (J-*  aLLl  ^  1  J^tTn-o  1  jj-aJkl  (j-*  L)^  IjLcLa 


.(Jjjjj-ulij  4j_JjJJI  ^LLaJI  5  l-s^  a  il-sl-»^  a  -28 
Source:  “Shuting  the  Stable  Door“,  Nature  223  (1986):  28. 
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plaJI  6j3jju> 


1  p J  ^ O^ '  "  ^  '  Lo jLi^^  ,  CjLj^gjILJl 

^L£j  4lJ2.jljJ3  lLsL^-i  5jlc  ^^^Ljlj  4_j|  ifiLLd  I^ju^Hj-uj  IjLa 

^La  LlIsj-C,  jL:t_jJl  CjLc,LS_3  (J-SLxUlJ  jJt  lLsLSJl!!  aJJt>  j-l£i:>.l 

jlI^^  5j1^^->»J1  4_>.j^  (^jlII  i^^LLaJl 

(J_*.j>.  (jj-JJ  (^jJ-1  Sjlj— >J1  ^Lijjl  .jL:t_jJl  CjlcLia  (J-* 

jLj?e_i  3_t^L>Jl  i>J_^_3  i^LLaJl  *  L^-^  ifiLjJLjL^  (J^l  [^j)j_tJl 

.  ^Ij-iJl  (J_aL»_4_j  <-_3jJU  (J-*-:^  V  L^lli 

w  * ~ ^  ^ ^  LiJJ  j  ^  ^  <  4 1  JLOi.  1  ^  j  ^  5  ^  ^  1 1  Cj^LcLAXI 

.  c_t:>. j-L  1  ^1  j-il  1  (J-o  L»-o  Qj  1  j_i  ^  Li  (J^  LiX  1  5»o^Xj_u  4_J  L»_iJ  1 

LL3^gj-_4lo  j^y-i-uj^\  (J_C,LiJi,l  jjy^  CjJL:t_i  IjLA  ^1  JLiVj 

j  ,^7i\  1  fiQ^ Ua  L-J  (J-^^  (J^ 1  ^ L^^-3  ‘ ^ 

LLs  j  <  X-s  1 1  Ja ^  O '  J  ^ ^ J-X  ^  ^  J  X-t-a 

G  file, j-4_uj  Qj  1^  ^  I  i?j  j  jGx-i  Jljlj  ^  4  <Gj  1  J  1  i  (J^  LiX  1 

^2^SLi  ^  fiUl  l-4-iJ  » ^cSL:tI<Jl  5j-j1  J  lJ^ ^LLaJl  Clt:>.jGt^  4(J_aLjtXl  1 JLA 
^  i  jGb  4  5j-LiJ>Jl  <lGjjJiaJl  4>J^  gLl-Lt-JG  ^-j-4-i  4_u_uJLlA  L-ilj-*  (J^LoXl 

.  «L>.jJL11  i>J_A  (J-t-:a-i  iJj-SjGj  Vg  1jL>.  4_ajl_t-i3  GjLijJjG  ^jJjGhJLI 
jJ  L^  4  cj  j  L>J  1  1  jLA  jJ  1 4  L-tJ^  tj-1 1  LLaJJ  ^G-J^  jlI  1  5J  l£^ ^  1  1 

Lo  45_LaJL_4j  jj-*  Lili-fl-i  Lo  (J^  44_4_aAj  (-_£^_xIGLij^j^  ^1  <-_3j_4_uL:tJ  ,  1  ^_^j_4_jjL£^V1 


4  LoL^-i  LajJ_aI_>iJ  (JjJLfluJl  jJLj^  (1>^  4  Cj  L^-iIaTJ  1  jjL:tIb  fiU  ^-<^i-a-J 

j-Gsj  ^‘-G*-J  jlj-SJl  ^1  (_3j_4_4jL:?t^  lS_3J  (^jJl  j-aVl 

Ji^  45j-La_>Jl  (JjjLxIGJ  1  CjjJt:>.  (J^LiXl  4_uIGJj  ^LoI  p X^  < 

4"<t^  tl  jjl  (j|^_4_4j  JLl^I  ^  y  ^  t  LoJLi^  *J1j  Lj_Ljjlj_4_uJ  1  ^IjLi  jGtjl 
j  1  jGJ  1  lLU  J  ^  G  ^_4_u  L:tJ  ^qJL_o  •  (^j-aJjGIoX  1  (J-*  ^ 3"*  (J^ '  ‘■^  ^  Xj-L  1 

^jJJGloXl  ^-jjuaJ  ^1  JL>.i  (j-*  Xx  fiUV  4((fiLljLA  4_u_4j^  g>^jX-sG» 

^j-uLi-oJkI  (J£^  IjJGAj  ^1  4:>.jjJ 


jL^e_iJl  CjLcLG-£  ^ A  ^  44^^)Jl!1  «>\tl  Lai 

4^cSL:tlLU  Lt-<JaL^  (J^LiXl  (J-Laj  cG-L:t-i  ^1  Lclj  4^Lji3  5^LLaJl  (3^*-^ 

^Lfljjl  jjJ-G:  (J^X^l  ■  <>4^  Cj^L>.  Ij-Xa 

Cj^Lx.La_l1  C-i-ti-ti-us  .  ^q_SL:Gl1J  4x.LGi:>.j  (J-^X->tX1  ^LLaJI  3^*^ 
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•i5J9>*^  pJbdl  JA 


jj^l  ^Li-UiS  fiL>.ljl  (2>^L4_j  V  .cli^l^Liil  i>J_A  ‘  eJ:;-*-*^^^ 

.  «Lc^)_<_uj  L^It^ljl  Vj  iulsjL^Jl  iSjL^lj 

MiU  i  lo^i  llijj  4 L^4-<>  4^j_<_uj  jJ  l)*  l)^ L>^J 

4_i_31jJL1  (J-jLi-uJ  ^1  .(J-cLaJLl  t  ^  ^ j "  4  ^Q_SL:t_!l!  1  ^Lu-iS^  (J-aLtllJl 

^  ~  j  lU.  ‘  ^^-lojj  «LujJlI1  Cj^LcI^J.! 

Cjlj-4luJ_a  ^ji  44>jJj-^  (J^Liil  C:?^  Ca^jJl  ^U  miU 

JUlj  ij-^  tji  (J-*  lJ^  (J^Loil  ^ *J.'^  <— aj,  1.^" 

.  't-N  A  1  ^  J)^ 

<L4_uJjJLo  cliLojJjt-a  *-_)jJl11  (jjiiuu  fiLi^lj-ll  (jj-^  (^/\Jji_xIaX  1  (jj  ^ 

cliljlj^  IjJlitlLi  ^1  J_A  ^  ^  (J^LiXlj  4^l_t£:  (J^ 

gl  Un  "t  /  a  CJ  Ijjj.  7>  a  ^ ^t_UJ^  L^  Lc.  Lj  |j) J-A  ^  ^  ^  ^  ^Lc^t-uTLa 

(j_4jjjJl  ^  ^  ^  It  ul)L^L;e-o  ^-*:iJ‘-^  (j-^j-tialuj  ^Q-^Laj-Lt-l.  5jjji-a 

'  p  j  ^ ^ CjI^^.^1  aJ^Jt  4-L^-Af  ^  L^ 

^  ^  Lj  '  ^3  '  ^-:J-^^  (J-^  ^  U  MiU  c_4^jG 

(-_£^Li_i  fiLLsLrc-a  fiL^j-JiJl  uli^'Lc.LiXl  ^1  4lj-jj>.lj  ,ul)L^L?e-o  l^^£Li 

^^^LjljIuI  cJj-4_uJ  i^i  Cl4-jj:tJ  ^ei  i^a 

(J-c-LaJLl  .1 cj^L>.  jjI  i  Luajl  L^LLaj^  c.(_4_u_4_4j ! 

g>  t  ^" . .. is  4_ufiilLiA  4 1957  ^Lc,  (J-jSLi-u j_t^  (^j^i-ujl!  1 

j-bjj  V  ^Jl>^  ^LLs  5_Li:3e_a  ^^\  s:L4flijL  aJJt>  44^j_L!1  5_c.l_LuaJl 

^_S_i  ^1  (Jl_<j_IL>.l  lJ^  fiLuflilLiXl  .^^_j_>Jl  cLj_LoV1  j-^1Jl111  aJJt 

ju>.lj  cj^L>.  (j-*  (J-^*  4^L»_4luVl  cjj-4_uj  ^1  jjy-ui^j  cjjL>. 

^ -fl  ^LoVl  (J-*  1  JLAj  ,  ^  ^(J^LiXl  CHJ  \^JL.L.U  (2J-*  I  0 

fiLujJiJl  L^Lilj  L_4J_1j^ 


JrfU  &  Jd^ 

(J_C.Lia  ja_uj_uaj  L_£iilL:t_i  JU^^l  (J-iLa  jJ^Lia  p  J  oi 

(J.^_u  (^jjl  ^  1  A  /  A  ^  L)^  4  ^JJj-L4ruJ 

5jlj-j>Jl  (^j-Jl  j-A  j^j_iLjJlj  4(^jljj>.  jJjL^  (J^LiXl  (J-* 


9S 


plaJI  6j3jju> 


Lo  J_t£:  Cj  1  J_i  »  4^1_ij-^SL11  CjLiltJl  jJl  jJ 

4_4jij_uJl  5jLjj-saJJ  5jl  jJl  ^>JLA^jG  4>.  «>>  1 1 

.  L^I  ^  filitjuaJLl  (J-<ia3  ^  ^  . t-s  11  Cj1^,1jj:^V1 

(J^LilU  ‘  fiLjJjVl  i^L^l 

cijjl^  1-4^  ^  tl  ^Lt_u_Ob  ‘  ^ ^  ^c-1  1  ^.^SLa^  ij^J_t_ui_t-u-Lt1 

SjljJl  ?.m  V  fiL?e_uJ  ijJjjJj-uIu 

■  ■  U. •  <>. tl  t  ^ ^Il3  ifiLLaJuJa  ljL>.  ljL>- 

cjIjjVI  c:ii-iL£j  .  L>. (J-li  <>.tl  t  ^4.  Lo jlI^  ^Lj_t^l  (3^^  o'  o-* 


.  ^Ljl3  LSJjLo  ^  Cr^l  ‘—4^ 


>13  0^  ,  Jj  , 


lj_A  tjL£j  i(-_£^_iiiSJLl  ^1  .>» At!  L^t  oJLLa  (j-*J  dhO"^^ 

^  fib  i  JjLJ  J  lA^ J  .  Cj  J  L:til  <L:t_uJ  cdLs  i  (^  jJ  1  ^tTu-1. 1  JLp- jJ  1  g,^truJ  1 

.j^jG  4_ui_a1  1j  d>^ 


JlG_3  .  lj-l£i:>.  'j-jU-u  IjLA  bJl  juT  CjjL_o  iJJLlA  ^1 

(J^LGJL'  c_ tls  3j' 5jl  jJl  (J-*  3^ ' 

j.SL_u  1  J-Slc,  LS  4  Cj  JL:t_i  ^  L£^  jJ  1  Lo  1 j_<j.^Gj  ^  j^^GULloX  1  3^ J  ‘  ^  ^ 

c-tlSJl  ?-L5_i  La  jJtjl  fiilLaL^.  cjIjIj^  5_L_al_4_u  Gjjulj  cjjI  .  ^.Lll 

j ^ ^  1  1^^ I  i"'^^  o-pej  4 ^yCtc. L_u  3"^  *— 3^  ^  ^  ^ ^ 

LiJJj  3-^  ^L_Ga_3j  ,(J_C.L3_ll  c3Lb  (J:^1j  jLLa_xiijVl  5jL_4i^ 

.^Ul  j  l3t_i  ^ '  3^  ^  ^  1 1  j ^ ^  1  3 1  w>.^:^  c-S^Lc  JL>*J  1  JLGS 

JJ  j LtJ  1  3^ J  ‘ '  '  L  I  [^  jJ  1  3'\j>.j)j 1  j Lc  fiLLo  ^Gj  (J^ LfljJ  1  1 J-A j 

(^jJl  jJj-JjJl  , jL:t3jl  CjJL:tJ  4 3aj?e_4_4i£j  1  ^JjlJ  i_La_>Jl  3-*-^-^ 

fiL_j_4_4i_j_jj  Sjj-i-iiJ  CjjL>»J1  IlA-A  33^  45jL^Itil  *GjI_iVjJ1  ^j-ojjj 

3^j  4 Lij-^SLl  1  5^3-*^  J-t^  SjljVl  t  cr^i-?  oLU-xioXl  3G-J  ^ ^  / 1 1  At! 

4  ' J  t-s  •  1 1  3^  Lai,  1  4  ^  A"  ^  J  •  p  J  ^  1  ijy^  ^  LLaj>.  I  LGjj  I  bJ  LLA  du  L^ 

1  J_A  3-^^  '  ^  ^  .  ^-LoGSLo  JljGjGJI  4JlILi  4_4.^  4^Lt-G<Vl  Jj  JLxflJl 

Cj1?-1j->.J  ^  ^  ^jL_t-s3  J_jJ_xfli_lJ  ^C-J-^-jU^GJ  1  J  ^  ^  CJ^LjJJLJ  CjjL>J1 
♦  4^jGJ1  Cj^LcLG-oU  «Lj_4_4jJJLi  ^ulGjTJ I 


<LjjJ^  CjLifuj 


5j_rtGJ,l  diLiVjJl  3J)3^^  p < 


4-llA  O. 


VJ  J^j 


•i5J9>*^  pJbdl  JA 


t  ^  ^Li  ^LLaJl  Auj^\ 

1  <n  j  <n  i^"]  4  <n  <n  a  J  <a «"  <  ■■"  (j^)>  j-^l 

i((Cj  jl  j_>Jlj  *-_)j-<_uIl!  1  jJaLiJL  L^jJajJU  ^JLC,  (j-<j_JaJ  (jSLtliJ  5jl  JLaj  4_u_i_aj  LLoI 

jljJkl  j  J  ».^"  j-LsL^l  jj-*))  JJ)6^  O'j 

L^jJj  ijJLiKjJl  Qja  c-sVI  4_iLjuaj  4^_^1  ^jJr"  <  iMJ  ,«  L^lLij  L^l  a  »"  <  (i\j  4^j_l11 

CjLLa^e_a  aLt-J  j  Ju-sSJ  ijVjJ  ^^iLa  400  jjl^elu  4^1^^.^ 

jj-LtTo  Cj  LijJjuj  ^  ^  ^  j  Us  r<  i  4^j_(J  1  4^  LLaJ  1 

La-^  *  La^tla-uJ  ^Lc.jVl  J^QU  i^^h-xlal  Cj^La^  ^  '"'" 

4j^^SLa  LtluTn-tj-a  4-Lj>J  L-iaj|  L^jJj  t 4JLl J I  Cj^lSLtai-aj  ^LaVl  ol^e-jLj 

4_jL£:^1_^1  CjL-i_LLaJ1  ^  \  L-o  J-L^aj  LlLc.  ^  4-t-u_a^ 

CjLu-s3 ^^1  4  4^j_lI1  ^LLaJLi  (J_aJU  aLij-^  CjLLa^e_a  jl  al-t-u 

•  ^  ^  L^  d  t-s  I  4_a^'Lj_uJl  t  *i  <  ^ a  ^  1  1^4  t 

4-_jl^^-^Vl  IjJLC  4_jj)j_Lll  4_^LLaJl  J J ^  ^ ^ ^  <_3jlit_a  Ojl^J  Jl^Jj 

.^jj_tJl  ^LLaJl  CjLLiJt-a  (_^^LcLi  . t ll-s 1 1  4_ujJl11  L-iJIjj'  ijy^  4_j_l^ Lu_uJ  1 

jJLo-Vl  (J-*  ^  03^  tl)*  IjLa 

i*'  1  1 JLA  CjI Jij^JJl  (j_aL>JL  4_»_il3  4_l>J  J-a  clijJiaj  JLaJ  S4_a^l_SJl 

^  L:t_a j  ^  ^  ^  S'Ji'  ‘  ^  J  ^  '"‘^  4_4_u.a^  (j-*  ^ 

J  J  ^a^:t_iJl  4^l_u^  (j_al>JL  (^Lj_u  (j_u^jj 

4^j_(Jl  ^^LLaJl  ^Lt-a_a  JL>.V  j-iJLaj  i4^jL!l  ^LLaJl  4_Liij_u  (^L_u 

^LaU-Al  LusLrt-iH/i  1 ^iSLb  ^1  *>>4^  VI  Lai  ,  4_ujJl!1  L^LLl 

O-ij-^Lj-SJl  ^  ^  1  tl  ^ja,ij_j  .4_^j_LI1  1  *  «^tl  ljL>.  5  JLuu  ^JLa^Li 

JU>.lj  j  '-^  ^  ijJl_LA  ^L£^  j-aVl  Cr^-i  *  ^  (J^j  ij3-‘-?^J^ 

Lilj  4111^  c-<-i-i-uJ  (J_a^?e_i  j'  ^:LSL5^^  1  / .^tl  ^  LilLa-i 

•  L^  1  ^  ^ 

(j-^  '.  4_^j_(Jl  £l  1  /  .^It  SJlC,  (J-*  ^  4_L:t_Ul  CjJLalu-ul 

j4^  ^j-a  i-LLI  Jl£j  4  JlJj_<_4jJ  1  Lh* J  L<_4i_ij-b  Lh^ J  ^  ^  ^  U~^J 

al^JU-ai  (jj-a-t-u-J  (j-^jJl  5al  t-slt  (J^-a_lI3jL»JL1 

llil ))  *.  ^  JL>.I  dll  jLsl  4_^^_tJl  1  /  .^tl  ^j-a  4.1iJl  4>J_A  L_ti_£^_a  4"-  ■^t 

^_jLj_cJ1  c:i<_jL£^  t  a  ^  -41  L^ La-JtlLt-u  1  ^j-^<-4-^  4  L^Lal—i  ^  :fl  .J-:^ 
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plaJI  6j3jju> 


uLsjJl^  (j-^  <^LLa  ^  t  \\  aVI 

Cr^  j'  J-  '"‘^  (J^  ^LjlII  (J-*  Lx  ^LSlx  ((JjjJj-uHiJ  (Jilx) 

,  ^  fills  Lij-j  (J-lSTu-oII  CjI  JL>.  i  I 

^Uj-^-SLIl  cj1jJj_x  ^j-^  ^__)-islitllIij  cjjlcj  ^jjj-L^l  4_djSL>Jl  o-il£j 
^j-u-Li^a  fiL_L>J  C1<JL_i_u  LaJ-i^j  L^jLij-^  i  i^\  ^1 

.  Lil j.j>.  ^  i—tu-sS-tJ  1  1 JLA  ^LSLo  (Jj:t_u_o  [^jJl  Lo  JU^i-aJl  CjI  JijjJLll 

i^Qj:t_i!Li  filLoL»Jl  ^LLsJl  CjLLsirtx  JJLC,  (^JLJj-t-uJl  (— iJuflJl 

^LtTuji  t  u-Lt-tTn-u  1^  ^  1 1  <  cj J I  ju^Lt-u 

Ju^i-uJl  ^1  Lx£^  .fiLuLll  5^1  t-s '  ^\  tl  J^jU_uJl  jj-* 

.  fiL_La  5  tj  ^ •  iS  fiLuLij-^  ^LLs  ^LuV  ^j-ax-tTuJl  fi- (j-*  ^  *  L* 

.  L^-lx  fiillLi  ^y‘u.J±A^  O"^  L>^J  i^LLaJl  <  jL-ssILsI  fill  I  Jl£j1.1  (j-^j 
5J LLsJ  C-i-t-i-u-Li-o  LiJJ  j  (2>^ J  »  fiLxfaJJtl  1  ^_i_u  (Jj>.  (J-*  (3-^ 

^Lj  lLU  jJ  .  fiLu-uLn-fjJI  fiL^lJJl  ^ j fiLu_uL^ 

.  Lajlc^j  l)3^  l>^  ^jLj3<-fjJI 

file, t  1  (J_l5Iu_ux  ^J ^:>.  Ij Ij^  ^  1 »  J  Cj  1  -ijjU I  (j-aistx  fiLl>J  t".  .^14.  jlSJj 

_il_tisx  i  LajLlIs  jl  4^j_tJl  d^llsJl  ‘^:iLSL5^^ 

JlJjILI  (JjL_ujJ1  5  L ^  I  Ijlj^  5JL:t_a  V  (jj-t-*-i  5*^1  l-slt 

i>j-(_uLj  ^LjlII  fiLujjjVl  d^Lx-^l  iSjL^elLLl  filSLixll  V  L>^J  -  ^1 
LiJJ  jJ  ,  j  j t  :fl  jj-*  ^  c?^ ^  ^ Ljj-^SJ  1  L_u_u  jjjlitjj  ^ i  (2>^Lx-i 


jlU j . 


(79) 


ILsIu 


L^ J  L_u_« j  j  j  Lctai.  1 1  ^  1"  •?»■  A  ^j-i-u  L^tx  ^ j  ^3!  ^  j  ^3-^  ^  ^ 

^  J  ^  <  4_j-ss_;^j  ^Lij-^SLi  5j3)J.1  Sjlc^I  SLj^Jl  ^jjjLJI  jLi^,! 

^Hx  1 987  ^Lc,  iiLlui  (jr^  *  (J-*  fiLu-ul^  1 ^LjJtlb 

i _ ijL£J,1  fil^jG  OjlIx  4-o^SL>J1  ^1  fiL>.jjJ  fiLrt-Lrt-tTo  L^Lxjj  d^ilaJl  cii-iL£^ 

JLxxj  ^  1  fillx  j-ix V  Ijx  1  ^  ISL^  i  fiL^-j  J  I  2  jj-*  *  ijr^i  (1>^Lj_uJ  1  ^  ^  -"-j 

3a_u_uJL1  (J-* 


UlUf  ^UiM  ^Ui 

j«_jx-<xaj  JLt£:  ^LxVl  j-^Ljlx  3i.'^"  o'  (j-oijtx  fiLL>J  JLxHjlj 

fj-A  J  ♦  ^  J  Ml  i  (j’JxLjJl  c-i^jG  JLt^3  i  L^Lbj  ^LiaJl  Cj\  Miiiia 
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•i5J9>*^  pJbdl  JA 


t  L^JLJLxIiJJ  CjLxfall.1  J-LniuJ  L^Ti^ 

o  ^LoVl  ^Iu_u-o  ^1  ^  L>* 

l—LlV  tj-^1  L^Jt^jJ  J^I  (3^L4-<a  ^  ^1 

jLHitj  ^1  JljV  i  IjLoI  4_il£^  jLitjl  5jJ)j-u3  cL>.1 j_i 

.LiLi!  j^Vl  U^b 

4^j-(Jl  4^Lu.^Lb  .  4JiSLxflL^  4^j-(Jl  ^LLaJl  CjLLa^«-A 
.^jlSLa  ij]  ^  L^  i  .1  a  ^  tjLaVl  J-^jL*-*  U5^  0^^  ^!  (J-^ 

i-LajiiiitlLJ  1  ‘.Cj^l^LoXl  (jLoVl  Cj^lSLcu-a  L^L^l  JU_>*J  1  jJ 

1  jLA  . ^LdVl  c-ujjGJIj  J mmIIj  »LiujVlj 

L)3^  glfu-A  (J-^  (j^  ^  JLlSHJI  gl  A  ^^jja  JLiV 

SJlj^Ljl-o  uLsjj—iHiJ  JLlSHJI  i _ 5 l-slt  4_iJjjJl  ^L£^l  5_Lalj_u 

.^jjJJl  4j:tJ_i_uVl  j LtfuTiJ  1 

uLiLtiola  ^Lol  ^LtiliJ  ^tl  jjLijLifl/  jj-i^jJlII  ^Li  ^Lilajl  [^jJ 

[^1  1^_l_L:?e_ILi  (jl  dil—tTalll  0JJt  ^  ^  4^j_tJl  d^LLaJl 

LiJJ  j  i  Cj  LiToll  1  aJJt  ^LaVl  ^  L>^  L)1  ifiLj-LoVl  j-^1  jGU 

^  5jL:tILLl  4SLLj_L1  ijy^  .  j^^_4_>Jl  cLtc-lId  j-lLu_u  fiUl 

.j.^1J-IL!1  ^jLi^i^aJI  JLj_2J1J1  iLu-uLu-uJ  'S  i^LaVLi  4_u3L^ 

5_ij)j_LI  1  tfLc t  1  1  ^  1".  \  1  j LLa^ ^  1  ^Jjjjj-nTuj  iZi  1  JL>. I  dc-iTij  Lij 

,  5_a ^tSLo  J  i  *-^  I  j  J  LrtliJ  \j  Cj j-tSLa  JLSJJ  1  i  ^-a-tTo  jcSL:>.  (JJi 

Cj  1— iTu-La  (JJLtTu-i  f  ^.jus  1  a  Lij.^SLl  1  Cj  L£j.dj  jJ  ^  I  ijJ ^SLiTo  Ltia-i  I 

il  filLj.^  4_jJLoj  <=* 'I ' (JjLj_uj  iSjLrtlXl  diLiV ^1  ^:iLSL5^ 

,0LaVl 


L^J^'  (JL.aIi:>.l  J  Lt-iTn-u  1  (2>^LoI  ^ 

5^j_(Jl  ^LLaJl  diLiTola  (J-*  *— ij-t-uTi-l  1  Lt-tlo  V 1  JaLtfolil  jj-*  jj-uLlIL^ 

(_)l3lj— aVlj  ^ LLaj—i-uJ  1  dJjjL:>.  jj-*  tj'  Cj^“^  i^^Lc,  5j^_aaj  (J-a-*3 

Lt-i-u^l  i-jaLJu-cll  ^  1^  tl  L^  I  ^  u_£^L^tJL1 0jL^ 

(j-a  1 (J-*  '  (jSLiTuJ  V  ^ji^Jj  1  ^  LLaJ  1  d)  LiTola  jj-*  1 

^1  u-ij^t-Tn-uJ  •  I— t-o  (J^  4J  [^  j-ll  Lt-tlu^  1  uLaLfltlll 

c-«JtSLl.l  .  «UufaI.l  ^j-LislJjLll  djLc^  5jLc 
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plaJI  6j3jju> 


^Lolj-c,  L^-Lo  (J-*  ^ "‘J 

5j  (J-*  I  ^  t^j^Lt-tToVl  uLdLiTu-lII  J  ^^_u_uLj^^l  Qja 

(^jj:t_i  Lja_ii  jj-*  *^l-alj-^ 

L o  Ljj-Li-u  /p  ^  tl  SjU^IulXI  ^LLaJl  cliLLart-a  j^tTu-u  1j^£Laj 

(29  (JSLiUJl)  LajLoj  p (J-*  1 20  jj-*  *— 

cl)Lc,Lijjl  1 j-ij_uJl  ^1  ,  fiLilHie-o  j^Lt-a-o  Qja  LLlI^  uLaJL_uJLl  ^Lt-iTo V 1 

(j-a  j^Lj  p  ^  '  ■■"  V  i4^j_L!l  5^LIaJl  Cj\  mi  <  a  t  CjLc.Lu^1j  i4_JLc. 

V  fiLj_»_j_i_Ia  j  J t  'S  jjyJ G  4_j^ Ll!  1  <l1L Li  98,5  J 1  ^  i  1 4^ Li  I  ,  5 

(j-C.  4_=*oLj  LflJl  50  iSL^j  ^j_j_Lo  (J_^  ij\J  Qja  ip^^l  Jl>.^^  .  L^.j_l>»j  (2>^L4-i 
3j  i^L»_tIo^l  4_<jj>.Lj  CjVL>J1  aJJt  Qja  200  ,^Llaj-<_uJl 

.  4_C,  \  'i  >^\  1  J  i  4_G  Lc,  cl)  Lc,  LflJ J 1  1 1  5_<1J>.  U  L^_Lo  ■ 

4J  (^jJl  ^L»_tl'^l  (J_<jj:?E_a  pci^LtJl  ^LIaj-<_uJl  j-Laa- 

5j lat-Li-u  c1)L1Aj  (J_u.4_>J  p_laI<_Lo  (^^LoitZu-ul  jJaa^  jjlatlu  V 

*1j15  ^  ^  ^  4_j_LlL1  (J^mi  Q Uaj^i-aJ  1  ^  ^ 

LIL)JU>.  JL>.J  Lo  (jr^'  03^  o'  ijr^ Lt-tli  claLfliJ 

^j-tl-ULj  f—sWl  cl)L^  oj-^  Cy^3  .SjcrtlXl  cl)l_)V^l  (^^iaLLo  * 

(j-*  5_jj_Li_o  c1)Lc,j-j>.  pLlalLiL)  LJJ  ^  '"jO  *  Cr^  J  J  ^  ^ '  i>JLA  (JiLo  3,5^ 

(j-*  *— )jGJl_)  ^ ^iTo^n-)  1 j-il^  (J-*  jJl  (j_ul_tJl  LaLSJG  LiJJj  SjLifo  (Jli-4-i  ^Lt-tl V I 

.  ^®*^^jL:?E_ijl  Jji_j  jJj^j._uliJ 

cl) Li_u  1  j jJ  1  j  4_j_) LSLcuJ  1  "w V  t  ^  *  1  t-N  jj.  <  1 1  c-OcSLll  J— cii_)  Lujl>. 

cl)  Lcall  I  jl cl)Li^jJlj  ^  LLsj-i-uJ  L)  ^L-aVl ))  ^1 j-jjL)  4_i£,^LLaILi_uVl 

4L)jV1  pJLc,  4_i^  (_pajju  i((  1 980 .  1 959  (^JLiJl  ^^Lj)  1jGL=*oJ  4^^_tJl 

1 J  -^t  4_uLjuaj>.l  cl)M^4'>^  LJJ  ^  '  4ji_aL>.  tJj-^  Jij LcuTuj 

'.  ^_jJLlll  jj:t_tJl  L^j^Lu 

i^Lc,  JljIj-j  CjJL:t_)  pJ  4_jl  £>  •  t^l  A  j  *  j-^iaj  cl)LjLj_Lll  aJJt  ^1)) 
SjLc,  Jutj  CjIJlj  i  LoLc,  22  ^^j_l11  OjLxitiJLl  ^Uaj-i_aJl  CjL^j 

cl) Lc. Lt-tl^  1  (j-*  pcrtOai  dGlIai  (^y^Jl  cl) Lcoll  1  aJJt  ^LH^l  (j-*  *-l)'j-t-<-u 

^LLsj-cuJl  4_4^LcI1  cl)Li^jJl  clul£^  ^j_u5!jlI1  4^j_cll 

LiJJj  (J-*  Li-«-»-u-i  (J^ '  ‘^:iLSL5^^  cl)Lcalll  jl 4_jJ_>JLl  5jl  j'^1  (^^JaLLo 
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pJbdl  JA 


. (^^JaLLLLi  t  c-<-i-i-uj  5_jj LS_<iJLl  cjj-jIl>.1  4_jJ_>JLl  Sjl^Vl  (^^JoLLo 

(Jj  ifiLuJJkl  Cjlc-Lt-tlu^U  j-^G  4_ajG_>Jl  iJJLA  j-^  (J-*J 

SJ-ALIo  (^^JaLLa  jLjIo-V  dJjLi  (j-*  ijr^  4jG 

j-La^cj  ^LGj  ^ l£L<-fjJ I  cLILLA  Jl^  ^jlaLULi  L^IbjlG_a 

.  cj  LiTu-lI,  Li  L^  5^^Lc,  y  LLaj-j_uJ  1  ^1  ^  1  y-a  1  j  ^  1  1  1 y-^  *^,3-^  ^ 

1— l-i-i-G  0-iL£^  i4i_jJGJl  ^LLaj-tjjJl 

(,^-Lc  ^L£^  1  J  JLC  ^Lj  i  Cj  LoG-l  I  ^J_Lal_La  Lc ^lJu  i^yJt 

<Lj_c, La-lj>.  1  (J-aljJiJ  j\  tl  jj_uLuJV  j\  5a  \\  < ^ 1 1  fiL:t_uj 

Luaj-A  ^1  .  cliGitlLLi  ‘Aj>> ^  uLa_uj-a  jJia:>.  [^V  «L?e_uJ  Lx-a 

^  \^Jl!1  (_PaLGa_^l)  Lui^jUl  4_i  I  '.  ^LxIGt_a  a  Lllli-o  1  ljL>.lj 

^L>.LlL:t_i  tjJLLAj  .  fiLu-u  25  yc.  ^q_AjLx^I  (J^ 

y^j^j  (multiple  myeloma)  U«tl  ^jLLaj-(_u  yja  JUj-* 

^JJLJLX  C^^-3  '  _3  Cf^  l5'  ‘  Lu_u  ja-A  (j-a  JulC.  (2>5L>.Jij_A 

yja  ^  ^  i5j-_j_^  (J-^  GjLjLLaj-_i_uJl  i>J_A  «L:t_uJ  (Jj?E_<_aXl  CjL^^I 
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plaJI  6j3jju> 


'  tj^ ^ 3^  4ILlj_i_u  ^ Lc,  ■  3_<JJ>. Lj  C-t-i-a-J  L^j  I  Cj Lul  iSj3J  ' ^  ^  1 

4-1^ L.<ilt:>.  1  jl 

25  i  (J-Sj  (j-itJ-Il  jJjL»_a  jLijjl  ^1 

^LiJoVl  Cjlj_a  ^7:L)'  ^JlC,  ^L^jl  i4_L(_u 

cjLxfitlLl  (J-*  *— ij-SJL-i  ^ ^iTu-n-i  1 j-iL^  (j-*  jJlj  ij-<uLJl  (J-*  5j-*iul-*-!l  L)j-i 
^_^ljJL>Jl  ^^nJl  i  LlJoj^  lJ5^  1  jLA  ‘  ^  *— 

(^^IsLLo  SjLjjJl  ijjLA  *-_)Lj_i_ui  L<i£^ ,  p  Us"  /  a  ju^  Lui^jUl  cjjjl>J 

^  1  l-s  V 1  iy\-i  L_j_<j_^ ^JJ 1  5  J  ^  <Ul  ^  ,  4j dJ  1  j  La  {Sj^  * 

^^3  i(j-A_>Jl  llUj  (J-*  4^j_tJl  diLtfolXl  (J-*  *— ij-^L-i  ^j-tiu-uu 

(jjdtjju  1 j-il^  ^JLiLs  i  JLt^  Lui^jJ  d)VL>.  d<_i_u  ^3^ dLIj 

dsVL^Jl  1 1  JlIIj jS^ljj\  ^:iiL5^  4^Jlji_a  SjLcj  *-_sj^L} 

.j-u-o^  L)J-^  Lh^  dJljLa 


UUilf  JrifM 

j La-TiTi-t-o Lj  4^j_L!1  4^LLaJl  ^^^-LsLit-a  L-a-LO^ellll  cJ^ 

(JjJLJI  ^1  5  1  jL^e_a  L^Jij.^e_a  jJ  iS^LLaJLI  4JjJlJ  j  jL-sa_a 

Cr^i  (J-^^-^  L-a-^  i4_LjLA  d)Lj^gj.it_a  4_La  ^L»J1  tilLaJ^ 

4_jl3 Ll1:>.  1  j-^1  jG  tjj-i  (J-*  LoJ_t£:j  i(JjLj_u  j!  [^jLc 

t jJLi-u-Gi-i  La  ^L^jJLi  di^bJl  t  ^i-g-UjJ  1  4^LLaJl  jJ_t^a_a  iJjLu^Li 

J 1  U  V 1  J  JLC,  t  ^  <  ^j-a  '  C.<-Ltj>.  a ^i-gJ  1  (j-a  J * lJL>^ ^  ^ ^  1  J_i 

^j-a  jG-a  (J£^  ^  ^  *  jLuaj  i (j_u_a-iiail  ^jG-tJ  ^L_uSLll_i  (J^^Lua_a 


i  L^LLajj-i  aLa-t-ss  al ^Vl  Lai  ,  4_u_uJl  jLiiJl  ^j-a  ^Lt£^ 
^Lc,  1  ^"r  ...  '  ^  ^  '  (j^  Cr^i  '  ^  ^aj?e_aJl  ijJ^L^Iu_ol  Vjl 

d) Lj_j_i_>J  1  j^^LLajl  (j-a  fiQjJ_>Jl  c_<^L_ul  L^Lij  t  1910 

.  lji^^_»-a  Lx-a  1000  Qja  aj^  ^Ls^^  ^_a  4_lLu^1 

idJj-iSLIl  Jl_u_u£^1  ^Jt  J  aldij 

Cr-^i  ^333^  ^  J  Ls  jj.  t  ^j-a  jLiJl  IjLA  ^Vl  (J_a->»J 

4_i^ jlLlII  ijy^j  ijL^Vlj  di  1  j^LJt-iJ  1  dLa-i-u-ll  (JgGj  *-fii_jj>.  i  L^Lu j-tSLt-ui 

(j-aj  i5jjL>JLl  Mestre  jG_<_ux  4_c,l_LuaJl  jj-a  J-IjGXI  dtjj-oSLll  jLu_u£^i 
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,jA_!  (jj-jla  SjJlaa  ij"i‘^  4.^3  ,j_:^l  ^^^-3  ^jj_j_^.^l  Jlj.uu£^I  4->.(.uj  -30 

t  ^  .  .1  cijIjLlIJI  i^~  fli  jul^^  4-4^ Lj  1  “ ' I . i  ^~i  1 1  ^1  I .  1978-1958 

Source:  Roger  Revelle,  “Carbon  Dioxide  and  World  Climate",  Scientific  American  247  (August  1982): 
33-41. 


4JLl»j>JI  j j « ^ ^ 1 1  j  ^j_uj1jSLI1  cjL^^Ij  ^ - «3 cjI cjLjI^JJI 
cjjjVl  j_u_uL£^lj  ci(jj-aSL!l  jlu_u£^I  tji  (j-*j  * ^  ^30  (JSLxHJl) 

jj-*  i>  j-A  Jjj  ^  L<i^  .  L^U'  ijy^  ciiIjIJlII  (Jll£  5jjL_u 

Lh^  >  '■  iCjljLu-uJl  CjLajLcj  fiLcLLt-aJl 

SJljl  ojj-jlSLII  jl_u_u£^I  ^^Luj  Ojiull  cjLLu-u 

t  ^  -at  t  A.  -.  /  ,.l  (  U  I  1 1  ^  jLjjIu_U  cjIjLj^I  CjLo^Lc,  (J-*  lLLIj 

iJjLA  l_£1_^L£Lj  tji  (2>^L4-i  i j  Cli-o-  iSjLrtlLLl  diLiV^l 

4_j^i_aJ  Cr^  ^JLoLjlII  ^  1  sj  JlJ^  cliLLaj^e-o  jj-* 

i  Jij-L-^1  ^jLJt  CjLa^£L>Jl  ^1-4-4  lA^  LiUjJ  -  4  , ,.  A\  t 
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j  1.-^  i"  o'  fiL»-iLi_Ll  OiXJb  iLiJJIi 

232  (J-t-a!  (j-^^  ,J'  cr-  '^\  j.  t-N"wt  ^j-o  fiL<i:>.l_Lo  (J-*  ^'jL^tTn-ul  Juu 
^Li  ji  1 979  .  1 978  SjJlill  72  (J2£  L^LLaj^  ^qjje-Lo  (J-aLc,  lJiJ  i 
'"■  ^  (J-*  *^0"^  IjLAj  i^o-^-Lo  480  _i 

1  j-J-ij  ^  i  lLU 3  1  <-_3 Ljaj  ,  ^Li-u-U  ^LrtUll  1  <Lc, '  >  1  Cj  j  1 j_>J  1  ^  t-s  -  -q 

(J_joLc,  200  (J-*  j«_aI_i_o  (p  ^  tl  jLlC  4_lj_i_uj  (_p3j-a 

LiJJj  Jujaj  ,  I  955  (J^  ^ ^-a JLitTn-u  1  VL>.j  LjL-La:>.  1  J-*^  L>^J  * 

.  ^  jLijlII  ^Ij'^  fiL:t_uJ  Ll^-^  1  JLA  c_<_l>iJ  (2>^Lai  o\j>Jl 

Jl-l^j  ^LLaJl  c-t-i-<-fjj  V  ttiJUj  (j-u5!jlI1 

5_t_tru-l'  cliLiLaJLlI  doal^La  cU  gLi-a-At  V  j-Liit-i-uJ  Cj LL:i-t_>JL  1  Q-^Jt-i-uJ 
5j-SLIl  Q.s>e-L.^u  V  L^J_a^Li  ^L_ujV1  '  '  " '  C:t^'  ^LLaJl  ^1  ,^LaLi 

J_j_<_a£^i  ^_^l_LJ  (j-5L!j  jljLa^  VJ  Sj-tl/Li-a  Sj^-csaj  4-ll13j V 1 

. 5^^-_tioLj_a  ^  j  ^  5jj_Lsaj  ' ^ ‘ Cy^  o ' ^ ^ ' 
^_^^IL>JL1  IjLA  ^-^j'  Cy^  ‘  I860  J-La-S 

ljj>. J_a  j^j^_a:>.  Vl  ciJ^l.^Iu_ul  JL^  i  »  (3  I  (jj-^  I  9  ^Li-i-u-Li 

<L1L>.  S^LjjJl  aJJt  (J JL»-a  (Jli  ,  4_u_uJl  «l1L1  2  ^Li-i-u-b  ^L^jVLi 

^_yjl_tj  (j-*  i  jjjjLj  Lulij  (J-Iij  2050  ijr^ 

jJ  La  1  ,  I  860  4-lI^  o'^  La^  2065  ^Lc,  t  U£r\  .>»"  '  ^1  jLh-u^  1 

^  ^  JLjJUu  (J-lij  2025  C:r^  4^1  3  4-t-i-u-b  ijJ^L^Iu_ul  ^-^j' 

^-jLILlII  La^  ,  ^  ^2040  ^Lc,  ^Jj-Lv  J_Lc,  L-a-C, LjallJ  1  1 JLA  (2>^LaV  i4JL>. 

[j  Lill5  fiLpjJlll 

Cj LLi_j_>JL  1  j  4_<_ujLJ1  (J-*  ^Ilju-lLI  5j1j.j>J1  ^ a  ^  o^j.5Lll  JLu_u£^i  ^1 
^1  (jj-L^  j  ^  4_^^_(_ul_>Jl  ^5La-tJl  oJj  Cr^i 

^  ^  5j ' J— '  tV>  . ,. ^JLa  ^_3jlu_u  ^ ^j£Ll  1  JLu_u£^ i  Li  (J-*  ^ 4-4^ Ltia-a 

^]^5L1  J  .  (4:>. j ^  2 , 8  VLaIt:>-l  j^Vl  ^L^jVl)  CjL>.j^  3  I  ,5(j-*o^J^^ 

^j^.SL_j_i_u  (^LIL>.j^)  L£  ^  (^^Lt-uTJl-i  o^5Li 

(^^Jal—Lll  (cjLi^jJ  9)  ^Lijjl  jjj-Lc,  i j  (a'^Iu-uVl  i  Io">-  cJj^)  (jr^ 

jljLaVl  4£,ljjJl  ^  tal  ^n-uVl  cLa^  SjLjJuJl 

5jlj.j>Jl  5 cjV ^1  ^ j^_u_aB  i5JjGjLil  (^^JaLUl  j_t^  Lai , i>L^Li 
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^ ■  -41  -  d  j i>»l  1 1  gi  / , <  ^0  I  ^1  j  ‘U  1  ^  I  I 

L_iJl  125-120  :l-l^  r.K  jLLal  5  j^\  ^ 

^J2L4j  j  •  4-^^^JlJ  I  I  JlajcHX  I  -  ^  j  1 1  7tj  , ,.  '  juu  4-Lb^ 

. ijA-i >.LlI>-  Vllj^l  I  ^j_a  ^L(.u^Vl 

Source:  W.  S.  More,  “Late  Pleistocene  Sea  Level  History“,  in  Uranium 
Series  Disequilibrium:  Application  to  Environmental  Problems,  eds. 
M.  Ivanovich  and  R.  S.  Harmon  (Oxford:  Clarendon  Press,  1982). 


j  ■  .Xt  ciijl  iL^L£^ 

^ ^  ^  j  ^ ^  1 1  iCjLuJl  i^\ 

^J  L<a-tiaJ  1  4_u  LI  1  j-j  LjlX  1  La-JoJ  1  JUj^rtTiJ.  1  LLa_j_>J,  1  (jj-S J  ^  LiiaJ  1 

.  ^L-^Ll  4.^tJ  Ll^  1  ^  L^i-uJ  1^  1 


I ^  ,.^1-Ntl  Cj1j._jju  fiL-oAj  t  j2>^L4-i  ^jLcuj'^l  LiJJj 

Jl:>.1j  j.  dud  J-A  Qja  Ltiajl  t  , ,."  . ,.  ^1  jJjJl 

LiJJ  j  J i  4— Li-uJ  1  jJL<i-LLla  I  ,  5  LJ  L>.  1 

Luajl  (J-st-cLl  Jl_u_u£^1  4-l4£^  JljI^^  c^l 

L-4-t-<xa  ^jJL^-tTuJl  1  Jl-lL>.  JLlljJlI 

L3L>.  (j-oisLiJl  JUjjrtlXl  i_La_j_>J,l  JLlLv  qjz 

^u-u±A  j-uSLi  fiLc,j-i_uJ  j.::t_Lll  jHula  ^Q_La_r*o 

.  jLual  4lu_u  j\  4_<_u_<iit_i  a\ jlu_u_*  j-Lk-J 


plaJI  6j3jju> 


jJjtj  4j^  V  terraces  .-<1  > ,.  jlaI  miI  SjjJlc 

cl)  L:t_j_La_<_uJ  1  i>J_A  C-t-iTcj  j-^L>.l  ijllLol  j.::t_Lll  ^_La_<_o 

.^.LLL)  5jj_<iJLo  ^L)Vl  jL>. i  cii-)L£^ 

SjJLiJl  i4_u_u  L_tiJl  125  Laj-4^  t"<l jl-s .  ,.tl  ajjt  (JlLoj 

^LTirt-Li-o  L-4-1JJ  .  (33  (JSLxlJl)  jllLv  5jljj>.  jLifoVl 

lLU5  *ij jLjtj  4_L<_u  SjLa 

i  fiLc,j-<_uJ  (j,-fl5L)  1  ifiLu_uJLi  cl)  IjIumTcLi-o  3  jjjJl  2  (J-*  ^ 

1jlL1^_a^  1— ^ jlLI^  (J_)  i  La jL>.^  4_j^jlLl!1  V 

a  ■  .^4.tl  j^^JoLcll  (J-*  J-I-AjlII  ^Llsj  i(LJLLajj  ^_y^)  i(fiLtla.i:?e_LLl 

5Jljl  i4J.<j->*j  l_t_t£!_4-)  V  L."w  1  jLAj  ,  ^  ^^LlJI  ^ISLcuJL  a  L."K  1 1  j 

^  a_£LLaJl  Qja  1  /^K" . ..  ^LLjJI  ^ja  ^^j£Lll  Jl_u_u£^1  ^_yjLtj 

•  3j^ 

^JLrtlu  j  jLua-o  Qja  a^LLaJl  j-jsejlJI  Jlj_u  (2>5La-)  (J-A  jjl j-cuJL^ 

4^__p3j^l  4^La^)-^5LIl  4^LLaJl£^  tjl^aTn-uL 

l^-a  1  JLitTn-o  1  4 4_u Loj-^SLJ  1  ^LLaJL^  S^LjJlj  4jjc:^lj  J-llj  4 ^j-u-a-cuJ  1 

1  ci)l ^-u-uJl  «LJl1  5  (J-*  '  a  l-s .  ..j"  a  j_Li_u  ^J  jl»_4_)  a_l£^  ^LlII 

(j-a  «lLL1  7  (j-*  ^JL3j  V  ciUj  Qja  L^_tSLlj  4 LI  1 

4^jJlll  [^j  cr^  Jlc,L_u^  jL^^l  ^Lli^  ^_La-)j  t  4  LajlJ^j  4^L»J1  ^LL 
cl)LL£Lal  (j-*  tl)j  ^  »  ^jjJl  J-3-^  tj'  44_iiSLa  5j-4lLLa 

J_4_4ia  ^  i  t  ^  ^  V  1  jJ  4  ^Lu:3  i  j-alu-4_u^  5 j^JialX  1  ^  1  jJ_J  1  4^  LI  1  5^  LLaJ  1 

'(^jj ^"wVl  ^L^  fiLiije_u_4j  [^jJl  ^LLaJl  (J-*  (J-^J  lS^S-^ 

5L£iLUl  (J-*  ^  '"‘^  (j-*  cJ^'  LL ,  ,.j  j_2^  4_j^I_l!1  ^1  jJ_l!1  Lol 

.4^m 

cl) L)jJL.t-o  fiLaa  -  a  al  H  t  5j-u£^  5jJL:tILo  Jjlj_a  ciJLcA 

j:u. 

l£Lj-aLujJl)  tiJl^LL)Jij_aj^l  ^jjLSJI  L-a-l»3  JL^ 

V  4  La  J  J  1^  a  Jj-a  ^LLaJl  L^J  j  aTt  <  n')  (jijjj-ll  jl)  SaLiSLll  ^1 

(j-aj-1 1  jjy^  J  1  t  ^  ^  i  (2>^La-i  ^_^ylc!  1  4_jiSL!  1  ^  LLaJ  1  4_j.a£^  Cr^ 
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•i5J9>*^  pJbdl  JA 


^LLaJl  Cr^  Ltia-il  t  Wk ,  t  ,,,.'^A  JL>.1 ^1 

(j-a  t  ■  .^  /  a  il£:j_i_uJ  jJj  j,Lt-ua  (JjtA:>-  (j-*  ^\lLo  '  ^.^'■»-  \  ^1 

JjJLjk  jj-*  1  ^  J  ^  ^  J  'rfc-j  0-*  J^*  cJ^  C:r^' 

^LseH-u  ijr^Vl  ^1  (j-*  Cr^  J"^  ‘iuLi^  [^jl:?e^  L>^J^  ' 

Sji^j  (>  L^jlj  4iiLkJI 

jLILo  1  I  0  t  5JL>.  l_u  1  ^^LSJl  1 JLA  Qja  ^^\'>- 

8  L^Io-jij-a  3-^  ^^j>.LL3  lJlI  i  25  jjjJl  ^lUrt-i  ifiLulliJl 

^^LLaJl  J-I3-I  (jy^  ^  S"'  '""D  t)tr  5jjj>.LL3  250  ji  ijllLol 

VjLi  jl  ilalj  iJt^  1 000«Cx^LU  breeder  (jij-lj)  LajJjj  1-^15 

LjLJj—a  IjJLoyl^  50  fiL>.L_u_a  (j_u_4-iIiJl  4_»_tfol  ^^ui_:^  (jl^  iLiUj  jj-* 

Qja  ^LLaJl  (3^*-^  oi  *  4-li-ijJ1  jlj-*  (jyi^  1000  J-l^^  C?^ 

aJJt  (JlLa  j L^rLH-o Lb  ,  LlsSj!  /  :fl  SjjLrtlXl  ^LLaJl  jjLua^  ^-Jij<ij>> 

■Jj  ^  ^  cL^jJL^  J  ^  3^*-“  'j  ‘  Cr^i  jjLuiXl 

.4j£^  CjIjLjLc. 

iduuiDst^  SjJLrtlLll  ^^LLaJl  3*  (jr^  5^LLaJl  4jj-iJLo  j  JLSjj 

TiOj  fitilLi  5j_ila^  l$3-^  clu^^  ^  ^  ^  ^  V 

j-jJLSJjJI  1j_A  3*  lSJ^  (j-*  ‘-^L_LA  3*  ^^LLaJl  ^^j_<jj:?E_a 

CjLjV ^1  <Lt-<-fjJj I 

.  4^1x13^1  4^Laj.^£Lll  ^LLiil  LiJJj  L4-1  1  LbjU^  4^1  20  _i  BjLr&ILlI 

(j-^  (j-^ J  ^3  3-^^  ^  ^  3~^  ^  Cr^  1 2  tl) '  033^  ^  ^  tj '  3-^ 

^  1  J-LtJ  1  Ljj— Lai  ^  I  ni  S^JLjeJIXI  j^LuaJLl  i  iM  3^L5JlLj  (2>^!_a-ll 

iSaLdaVlj  ^'^3  (Ih*  Cr^i  lS'  ^  ‘  ^ 

4_£ LLs  1  dlijlj  (2h*  ^  L) \  ^\  i 3  1  1-^  tj 3^ 

4_Li:;e_a  SjJ^l  LiJJG  jj-*  ^jLixsIlSI 

(j-*  4_Ul1  20  ^  1  ^  1985  ^Lc,  3  ^LL>»-) 

*  CESSEVE  0 ** ^3 ^  ^  0  3  ^  ^  .  «^ a  0~^  3^LxiJl 

[^Jj_tJl  ^LajL^l  g)  a1  l-s  tl  ^  1  tr.  3j  ' b  t  Jljjlj  3-*^ 

33-^LajV1  a^i-uJ  3I  3^^^  ^  4_ajj-L3Jl  iJjLAj  jcSLtHJl  3^^-^  (^‘^-^1 
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^LLaJl  LluL^SLi  LjjjjIL<-u  lLU  jJ  ^  ^  |_^)  1_4£^  ;  L^L^jlIl^I 

Jju  L:tju3  \j  (j-iiJ  «U  1  L<i£^  4  <Uj \jt  ^_^yILl  1  fiLu-fllLl  1  uli^lSLiUL  1  ‘  JlJ  V 1 

^JLC,  Ltiaji  ^1  (j-*  (J^  tjJl-LA  llij  1 JLA  .  (J^rtlu-u 

.  ^_y^L»_4luVl  iLLsLiiJ  (j^  l5JL5-^^  ^Lojj^U  Cj^  *\  Ml  a 

Cj  LLajrt-a  Lb  ^  jLc,  Cjjj^  (jr-^  ^  ^  1  O '  ^  JL:t_u-4j  (^  J-!  1  Lo 

SljL>.  5j-j^  LAjJoLbe-o  ^1  l^-bi  ^b-iJt:>. 

4«LuLLajj-^l  S^LLaJl  4jj-iJlI.  (^L-uJl  ^j_u^^l  (^JU^  CLtbJ  JlSJ 

<LjV  4^qJLjlJ1  fil^LLaJl  CjjLflJ  JUj-u_u  IjL^  L)'  Cr^i 

^JJl_LLo  JtJLjJl  (J£^  ^‘-^4-*-'  1^ ^L.L.i±.a  j.t-1-u  ^^j-u_u 

i^jja  4^1  70  (3-fi-b  t  /^tl  *JlJJLJt_i  La  1  JLAj  .  Sj-jbbJl  ^1  jJ_Jl 

L)^  <J-^b_i  L_a^  4lLLIj_I  .^Jji^^b-Jl  ^  4  1 « ^"i 1 1  CjIjLjLc 

^  \j  4  5_^j_(J  1  4_^  LLaJ  1  j-Ii3  LiJL  g>  j  V a  La-Lt-l  1  JL:t_i  ^  i  1  JL>.  l5 ^  ^  ^ 
LiJJb  L)J-^  Cy^3  ‘ j ^ ^  L^jLj  ^jjjLlII  1  jjtibj 

^  1  Jl-LiJ  1  <Lc,Lb-^lj  fiLc,ljjJl  (J-*  ‘  Cr^l  O'  1 JLA 

4^jjJl  4^jJl  S^LLaJl  4!LlA  Cjj-^  44j1^)_4I1/  bJjju  jJ-Sj  ^j-J 

jil£^  i j  a  Lj-^  1  ^  ^  Ryle  (J-1  Ij  LAj  ^  ^  JLjbbJ  1  La  i 

4.^^ ^  JLiN.Lj  4  LuLLajj-i  4_j_a-4-ujJl  ^LLaJl  4-4-uLn.tjJ  ^j-ib-^UlLl 

CjI  j-j-LTiJl  jbL£^i  Ijr^  Cli_u_i  jJjL:t^  4(-_3^L!l>.V1  (J£^  ^bJlLit-a  j-lbj 
^J_aJ  (jr^  Ll>^^  Cr^  ^LLaJl  L)3^  (j-^  4VjLaJ 

^L£j  '  l£JJ  L^  IbjLa-i  (jybil  ^LLaJl  (J-al£^  (J^ 

LaJi  45  L^-La  4lL31jL:?e^  lJiJ  i  320  JL^tJ  L^LLajj-J  4^LLaJl  aJJt  jb-5j 

4_j^l_(Jl  jj-*  ^LSLaVLi  tjj-5Li  (j-Ij  ,^j)^_tJl  ^LLaJl  (jy^Lb  ^1  (2>^La-i  ■  L» 
(j-a  4_ljj«3  4_a^  (^i  4^j_tJl  4^LLaJLi  4_jJL>Jl  ?-Lj-^£L!l  4.ji-a-»-Jl 

.  ^^j_a->»Jll  1 JLA 

j_j_jlSLI1  j-j:5e_*Jl  J_4Ji  ^j-^Lai.1  Cf^  L)*  L)^  lLUjiI 

^  *  5jJL:tbXl  ^LLaJl  jjLuaja  ^J^^Tli-lj Lj  JLiJLuJl  '  ^1  ^LXa-Il 

4_jjj_}  4_Lajt_a  ^Lb  lJijJISIj  jJ  4bl  ^>^JLbj  ^ 

jb£^  1  ^LLa  ^  (2>^LaV  '  4  t-N  1 1  ^j_a  V  JLi  ^LLaJl  J_i  J_b  jj-*  b->b 
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^  *  La  lj_Aj  .  4_La_>J,l  «L:tI<_tJ  L^-a  Cj1j-a  Cj^Lu 

.  5 Jl^hJLI  cjLV^I  d^LLaJl  jLiTij  ljLl^lu_ul  jJ_l11 

JLiJLuJl  Qja  5^LLiJl  ‘  Liajl  4_uj)jjVl  5_i jLuallaVl  4L^1  Li£^ 

<LjJL»_3  ^1  1  tJ^^J  .fiLi^LJa^l  d^LLaJl  jjLua_a 

i  5j  ^ ^  ^ J  4_u_u.a-LiJ  1  5j  |j->^  ^  4^  1 1  1  j-1 1 

d  Al4>.-.  A  c.iSc-u^  i  4_(SLa-ll  L^LaL^^V  4-La-<-ujJ I  Cjl^JLallJl  cL-pe-i 

44  4  1 1  ii\  ^ji  L^i  i^j-Jj-aj  i(^LL5  4j?Ell_tJ  La-C.  j^i)  L^-t^ 

5^LLaJl  jjLuaX  ^ .  ..IC  ciJjLa-ijJl  (JLJLI  (J_lj_i_u  cjjjji  lA^  c:ii-iL£^  4^X1 

.2025  ^Lc,  4^X1  100  c^-3  S^j^rtlXl 

^  t  ^  (jy-^1  *-_)Lj_i_u^L!  cj1j-j  jlSIlJI  ajjt  LilSLtTuj  jj-*  <-iJL_A 

^jj^tTn-uJ  V  4^j_tJl  d^LLaJl  JL^ ^  (J^^j  '  (!>*  L>^  ^ 


CjjL>.  ^L£— al  (j^  5_jjljX,l  U^Jj  c_t::^ljJl  ^1  J  !j 

LjL:tj>.j  j-Il£^Vl  j-La_>Jl  ‘lSJL5^  J3-6^  j' 

V  5_^j_(Jl  ^1  t-N  tl  L»-a  tjl— 1  ^Lj_Lajl  j^jJj  i^LtJl  ^^,.3  ^L>J1  ^^LLaJl 

4^^ jJl  Cj 1^  LaIt>.Vl  ^ L 1 1^  Cj Lc, L>JL  1^  5tlt-s.lt  LaLaTiAl 

i^LlLa  j^jLuaJLsVl  j.  5  ^  5"  1 1  a  ,  L^  llt^L  ^^LLaJl  5  <  (j^SLi  (2>^L4-i  (jy^Jl 


(j-c,  ^a_>.l_Lll  Cj Lc,^_£ JlJL  1  ^l^^-_j_a  jJ^Ll>.l  Ajuu-u  1973  ^Lc,  Iju  (^jJl 

■  I U.  5  Ml  J Lt-i-u t  p 


i4::tlLlXl  (Jj  J-Il  4jjLitjl  Lu_u  j  1  j-aJ  4at_uJ  tiJl  jul  lLiAIII  j-Ju-u 

L«j  -L  i_La_iill  5 1  ^  ^ ‘  ■  L 5 Ml  jil_^  ^  l£JJ5 

LcLaJj!  jljJoL  ajju-u  ^^j-1  ^^jIlXI  (j-*  4  45_xflLa  i  4:>.  Ij^atTn-u  \j 


J  13  4 o LLLljlj_<_uJ  1  gi jL  La-4  j-u5Li  (^^^1  Cj L^n-tj-a  1 L. a!  4 

La^  ^5-^"  4  ^1  j2)5La-J  1 jl  4  41aL>»j  (2>^La-i  Ij-a  i  (j-41^  1 JLA  (25)  (jSLxHJl 

4  LjjLij>.  \j  Lial— Li!  ‘  '  1  1  '  "  3-^  ' 33 ^  ' U  ^  ■  5"  . ,.  1 1  La 

4^lSLi-4JL  1  Lsl  Ls^Xl  j^Vlj  jLjiVl  (Jij^  4^LLaJl  5  4 

JL£J  4  1  '^‘  J  *  iS 3->-‘-^  A-»*4  ^^1  J  t-S  .  ,.  ^1  jjjJl 


^L_>4jV1  5jij.jKj_a  ^a-Il-»Jl  5  tl  ulj LjJa L_jIl>.  1  j.^1  Lj'  LajL_4j  Lblj 

4  4j^^iL<.fj.»J  I  La^3^  1  a  *"  JL£  tiXJjJ  4  5jLafeILl.l  CjLV ^1  ^_^L_4J1  j-<-4J  I 
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[^JLII  j— oVl  ' ^  j  ■  t-s 1 1  jLiJlj  j^Lu:a_o  (J-*  ^  ^  '"  ^  jL£jl:>.Li 

i  Li^jJj  fiUiuJtil  1^ 1 JLA  j-jj>.G  Qja  iJjjjLi  t  ■  ■■ 

.  L^LSjJ  ^Li>ij  (jy^l  ^^LLaJl  jGiLflj  (2>^L4-i  t  <>.V1 

jjLjua_a  ^  ^  ■"  -  ■■  4_11_>J1  i>J_A  ^j)^_Lll  ^LLaJl  5^LflIL(_uVL3 

ijyA^  4_i.jjL.G3J  1  i)  1  jJ_J  1  J  LiH^  1  (j-a  L_£iiitjj_uj  jJ i  5  JLo  4.^  L»J  1  ^  1 

^1  4^j_tJl  4^LLaJl  ^_yiitjJLi  i _ JLLG  i^lj-LiJl  Itj-I  .jjLuiXl 

4_£ LLaJ  1  ^  ^  ^  ^ ^  -3^ Lit_«  i)j  1 ^ 

j-£^  JLIG  q  i  L  ■  Li£^  i  LAjj:?e_u_u  1  5  Lj  LjlX  \j  (J-lSIu-oX  1  jjj.3  J.^  LjJ  Li  1 

^j-uLGlJV  VI  *  A  A  1  ^  4_lC^^1  CjI  JLiJl^IlII  ^IjJjJl  ^JLA 

.(4^jJl) 


jqJLlII  ijy-^  ii^LLaJl  ^  *  i-lSLiTu-a  (Jj:t_i  4_<i^^  (JLoT  gJLLa  ^Jlj3V 

jjLLta  CjLjj^.^  CjIj  JU^  4_^Jt_Ls3 

^JJb  JL>. .  I  \7  j]  6  4_tJ_u_U  1  JJlC  L^ jGj  ^m  CjLjJ^^.^  I 

LiJJj^j  K  ( -iVlj  j  n  ( .1 permafrost  [^juoj-<_a]l  Jlji_:^1  ci«_>*j  jj^LSUl 
^jlj-j_i  (3-4-C,  jCl4-i  (^JLoj-i-uJl  J_<i_>Jl  IjL^  ,4_i_ujJLJl  i_La_j_>JLl  CjL^j_i_uj 

.jJLo  I  OOOj  300  ij\j  ^Lt^l  (j-*L£Lo  600j  300  (yu 

j  Li-J  1  cj  Lj-Ls  L-LrL.>.  1  ^  I  ^  o  I  o  LLlX  1  jj-aL£U 

clllj JLlA  ^IjjrfcTn-ul  ^LSLoVLi  ^1  (J-*  L>^J  *  ‘L^tl 

(J-*  ^  J  I  ^  (J_t-aj:t_u_u  (^jJl  lLUj  jj-*  i^LLaJl  ya  c_3j)j-ua_^ 


J LjJa Ll1:>.  1  Luj  lA^ 

■tJLtJoj  i^Vlj 


(91) 


(_p3jVl  Sj-xfliB  ya  4_i_ujJLJl  t"'l  7i  .l-stl  ^LLjXI  ya  4_IjLa 
5Jl.£:  4_i_<j_c,  '  '  j-i^  JLi_3  4  JLjj-i-uJl  j  LGj>. V 1  4-llj3jGJ1  aJJt 


.4.jjj.j^lj  4jj-ijLJLll  J-IjjK  CjLuisj-b  Clt-£i„U.^  Lo  LJLcj  . Cj 

^1  ^l_4_u_iV-J  (j-SLa!  4U_)lj_t^  ^  I  ^  Liiajl  4_jl  5jJ,l  0jJt  y-f^  ^ 

(J-la-J-i-U  ^  LjlI  1  •  JLXt-J  1  (J_Lilu_aX  1  4^  LLaJ  Ll  4j>. J  yLMj>.  1 

4  J-:^!  ijy^  j-<jIL4-4j-L  1  JLn-u£^t  ^^LtJ  (JjJLJi  ^Lijjl  4j£Ljfu.ji  J^JulC.  4j>.1 ^ 

4_^LLaJl  (Jj^^_>»j  j]  4^j_l11  4^LLaJl  Vl  LiJJ3  CjjJL>.  ya  4_uaIiEJ  ^1  Vj 

.  ^_4_4J  \j  LLsJ  4_U_4JJl_xfuJ  1 
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UUill  dUA^t 

fii^LLaJl  (J-*  55  fiLj_ij-iJl  4_^L4_JuJ1  LSLjj-al  , ,." 

^  1  r  t  siLflJjl  ^qX.JL1  juj-ll  ^jLlLaJ  i^Lc.  (J^  (jy^J  i^L*Jl  5_a  JL:r"i  t  n  U 
.  (J j-Sjla  Lc,l_^jl  L<j_AJ_t£:  ^^jJkl  ifiUiijJtXl  ^Li-u-a 

1  *-_) 1^  ^iTJI  ‘  '  1 .  ..^"i 1 1  ^Li-uj^Lb 

fiLwlj  ^1  jJLi  iS iJ^-^  .  U»  .  ,.j"  a  ^j_a  <l_u_uJl 

JL^  ^^^1j-ujz  jj-*  (jjJJ  ^.IJjlJI  ^  iSjLlJLC, 

5j_<i_i_uVl  ^LLi'^  ^j^Ul  JLll  (j-"'jj  fii^LLaJl  ^1jl5_3  c-t-i-i-u-1  LiJJjj  (5Lj_>J1 

i^_^j_LcVl  ^IjJLiJl  ^LLaJl  ijJ^l.^Iu_ul 

26j  25  ^^ISLjgJl  j- ,^Ljl!1  t  S'T"' ' '  5*^1  t-slt  Vjlc, 

5jLih.Vl  fiGljljuol^  i Li-uTlI,  1  Vl  ^^^^1  tiJ^l.^ILi_ul  (^/A-1  JlJ JLiTuJl  *-_)j Lui-J  1 

^L^LLaJl  (J-*  ^  '  La  i-dl-LA  JL 

^_j_<jj:^  ^SJL<-u  i  ^  J  LSJ 1  ^  Cr^  *  ^  ^  ^  lS  t  1  ^_4_j  jJ  «L>.  LlX  1 

(J-*  5 J-^Tn-oXl  5jJl2J1j  d^LLaJl  i_LbLij>Jl  LiJJ5  Lx-i  -  CjLLSLoVI 
SLj^Jl  ^LSj  S^LLaJlj  tSjJlJtlLa  ^LLs 

^  1  jlLlI  1  1-4-Li-u 

(j-*j  i«i_u_u  30  j\  25  (J£^  (jj-o^LialLi  ^LlJI  ^L£L_u  ^1 
Ix^JulC-j  ,  (33j  32  ^^VLSLxiJl)  2000  ^Lc,  4  <a  >  >n  (J>U^VL  4"  <  .I  ^<s_AJJlC, 

cA-aiLll  JL£i  oL5LcaJl  ^j-a  J->*  1  i  4^ jijj-1. 1  4^ L-ol  1  ^J JJLa  ^ ^£Lu_u 

^^iSLi-gJl  ^.^_J1  4_i^^^l  ^LijjVl  CjVjjl*  (6  JL>J1)  «  jLiSLa  (j-a3 

4^1  4 , 5  2 , 3  ^^l£L<-u  CjV  Jji_a  .  4_j_aL  ^1  jJj  5JlC  ^^yJ^ 

^j  fi  0  -v  ^^\  ^Lu  t  fitl  jjLc  t  1  >W\  L^ijLSj  4 } Mitl 

^ ^  ^  Vl  C7~^  ^IjJj  ^^y^^  •  0^  (.J5L_uJl}  ■  L>  a  4_L<_u  ,  ,,r' 

^Lc,  ^JJiJ:t_l  ^L£L_uJl  JJLC,  (Jjua_u_u  .  j-ua_aj  Lj-jj?t^j  L_l^  (J^  -  1*4^ 

(j-a  JJulII  jjL:?ElLu_u  1_AJL>.J  C?"^  .4ijLA  ^IjLc.!  2000 

^1  i4_ujJLll  L^m  ^lSL<-o  jjlc,  qja  La-i  i^\  i L^_jJ_a  50  ^ISLi-uJl 

'  L>  >  ..^"t  A  I  5  ‘  L>  ^a  1  jL^lj  iJ-iLu  jj^L^e-u  l)^-^ 

(j-^  i  4_»_^jJiJ,l  ci)l^Ljj-Jl  OiXJt  ^-iLtjj  ,4^jJl11  L^m  (J^-^ 

.  (34  (jSLiiJl)  j-a-*-!l  ‘  L  ,  ,.j"  a  jLiljjj  jJLiLsVl  CjL^j 
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□  88 


_ !  2000  8000  tj-*  jjl5iLt.u  jjlc  -32 

Source:  M.  S.  Swaminathan,  Global  Aspects  of  Food  Production  (Geneva:  World  Meteorological 
Organisation,  World  Climate  Conference,  1979). 
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dll j-Li-uJl  4_j_al_tJl  ^1jlJ_l11  diljV^l  (JjL»-o  4_aj.S_>Jlj 

( .1  JJlC.  j-aIu_uJ  JLoVl  ijL^Vl  IjLA  i_^lxL  ,4_jjdm  (J^j-iIulII 

fiL^LLaJ  ^^1  ^^jIlII  Ijla  jj-1  L-4-1JJ  .  4_<i_<_aj  10  ^L^JJl  ^L»J1 

^1  V  ifiLusJjtJl  fiLc,ljjJl  ^1_>»J  (J-*  Cr^  L>^J  ^J-*-Il  IjLA 

SjLc,  ijJI_Laj  ^ Q LSLi-uJ  1  jjLc,  lj-jL<_u_a  ^-IjJlJI  qjz  ^LtJl 

(J-*  (Jjj_>»j  jJt  LajL>.1  ,fiL4_iLSJl  SjJa-tJl  aJJt  ^_jJl  Lj^^jG  u_iLj_i_u1 

lJlI  1  400  0-1  L£^  SjLrtlXl  diLiV ^1  » OiL^jJoj 

Lo  4-0  Ij j  Ij-^  1  (jj-Il  ^  (J^  (J 3^=*^  4::tJ_U  1  (jj-Gs  Ij  V 1  5 (J-*  J  LTiSLa 

j  411.1  3  ^  ^1  JlG^  1  jlaj  .  1 977 J  1 967 

2,5  ,1 970j  1 960  Lx  4_ujJl!1  L^LLl  5jL_a.iGl  oJtLij  , oil j-G-u 

1 J ^  1  4:>.Lj_ux  .  4III  2  Li-uJj-Sj  L^LLaj^  Cr^ 

^_j_xLc,  ‘1^  4IXI  9  4-t-i-u-b  ^LjlII  *-_i^.jj>J Li  L^loljj  (2>^Lx-i  (jy^l 
IjLAj  .4IXI  40  4j_i_u_Li  ^LjlII  ^IGL-o  ^JlC.  ^^j-u_u  d-Aj>.  4  2000j  1980 
^_jJl  jLTlSLa  0,17  (J-*  ^'■a-Ti , ,.  Jij-all  4_i_i_u_tJl_i  4c,j)jjJ,l  4:>.L_ail 

^^^1  tjl  gJJj  ^^1  (—SLGs-i  ,  ^  ^7  jJjJ_>Jl)  jLi£!_A  0,13 

.2  ^  1 1  cLujCLo  cr^  cflJlUl  ^L»J1  ^IjJj  4.c,ljjJl 

Li  J  JLj  I  L^  jG  <__i^.j.>tJ  1  (j-*  ^l-*-ll  Ljlo*.  1  ^jy-iSl  1980 
SjjUl  .i_La_S_3  Lo^  40  ^LlII  gJ^L^Iu-uV  ^  2^  \  Lo  ^^1  ^^jG  JlG^ 
4ILI  2  Qja  jl£^Li  ^LlII  (J-j-uaLrtx  ^c^LjJI  gUj  JLLo  OJt^j  ?.lj-Ga_>Jl 
L)l  4::t_u_tJl  O-iLSLa  - '  .  It-N  tl  ^j_a  t  22-^  (^jLualLaVl  lLsjj^I  L)  1  ijy^  t^JLi-oJl 
84  i^y^  ^LlII  gJ^L^Iu-uV  ^_j-fl5Li  Lo  ^_^1  1 986  ^1-^  ^JG-G_i  ojlGjjI  oLjJoLjIl>.V1 
dll j_u_uJl  dtix:>-  jlG^  '(^  ^1  <^"oVl  j_G^GILI1  (j-*  1  Jd,  1 JLA  ,  L-*^ 

gJ^^_^G_<_o1  ^-GGjl  51  i^oJLtJl  L)L5Lj_u  ^jjG  (j-*_ajtlLJl  L^jlx  5j-jj>.Vl 

jjy^j  4  4-Li-uJl  4III  3  1  jL-n  .  ..J  icLjxLtJl  L)1gJ-l11  oIg-LL 

J Lt-i-u  1  (_J_j_t-:a_>G  5j ^ d<-i L£^  Lj ^ GlLlI  1  ajjt  L)  1  j-lj  ^ 4lX  1  i^y^  4 , 5  1 

L^GSLoV  idijL^l  gjI^  L^LseG-U 

♦  4£^^L^ILl.u  1^  4^^^^JlI1  djLjlsl^^ jx-i  jJl  ^tj>Jl  ol^^-G/  5J J  ^ 


.^LlJI  LjL5Lj_o  diljG  5j-iL_ul  4GI  4:>.L>J1  ^^jG_<_u  j^^GajLill  IjLA 

'  L>  ^  C7~^  oljLc  gL^tt-G-Lj  Lx^  ^  M  o  L^jl!  (^^gJI  L)  1  dL J 1  L)1 


jp  d^Loii  —  6  Jj-^ 
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Source:  World  Development  Report,  1986  (Oxford  University  Press  for  the  World  Bank,  1986). 
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5 _ £^yi _ * _ II  -34 

ay-i  4  ^  .^L-j^l 

4_jjJl_LI  5  ■  --.  <  H 
,„1I  JulJJliJ 
<L_aj^UI  2L_L_cjVlj 

_ c  ^L_d_c  L-<Ja-Jl 

•  ol^l 


I  4j_j!iJLI  4->.(.u->J I 


1950  1955  1960  1965  1970  1975 

Source:  D.  R.  Gwadkin  and  S.  K.  Brandel,  “Life  Expectancy  and  Population 
Growth  in  the  Third  World,  “Scientific  American  246  (May  1982):  33. 


a  -35 

L_5L_j^__alj  I  j  --'Ij 
.  I975-I950  4^MJI 


^_4_l_II  ■  ,  ,ij  “i  a  ^1 

4lC.jmU  ^ 


i  i  I  a 

.  4_j_aL_Lll 


lLH— L- A  (J-Ii—!  ^j-SLIj 


- 


.CjIjL-S-II  »  ^  I  "i  a 


I  ■  ■  I 
(jg  “  > 

.  4-i.Lij^LII  154^1 
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(36)  (jSLxIlJl  ^ ^ l^ ^_3  *ji)L^1^^^_4-iJl11 

.  1  Lc,L^jl  fiLwLtJl  (JjJ-Jl  tj'j  ‘  Lc-L^jl 

fiL:?E_LlLij  ,  L^^Lul  ^L^jl  ^^\  t"«Iif?"Kt  Ljjijji  o' 

^IJlIjJI  Lol  i^ljJLJl  Qja  4_ujJlJ1  4_j^l_LuaJl  ^IjJjJl  CjIjjLus  CjJljIjj  iLiJJjJ 
LiJirL4-i  (jyllJ  1  i  4_jj3j-ifliJ  1  L-iJijJ  i  tj  1  jJ-ij  i  j  JU-aj  La-4  t  4 1  Jj^n-uTt^  4_j^  LJ 1 

.  Liajl  L^-Lo  JlJ^Ll-UJ  i^LlJl  iLj^ljjJl  i  (J-4  L>»«  ' 

«L»^lj^l  j^L-aJ.!  fiLiJju  I  JLuu  c-ufcj  JL^  ^L_ujV1  jJLu 
i^jJl  ^1  j-iJl  1  O* 

i ^  jL^oVl^  A-j^^nTuJ I  ^J^jJl  1-4^  4^5-<-u 


.  L^L^L£Ljaj  (J-*  '  jLiIu-i-ul  ^jjJaluIiJ  (j^^jlj-ll  (J-*^ 

2000-1 950  icj^j.^1  cy^bli  (^LiJI  ^jlSL^  -7  Jjjl>J1 


zl  -^1  .  ,.t  1 

*»UJI 

ujljLiiL^Lj 

(CjIjUSI^I  jrUiUj) 

(3;uMJLj) 

0,24 

601 

2,51 

1950 

0.  18 

758 

4,42 

1980 

0.  13 

828 

6,20 

2000 

Source:  World  Development  Report,  1986  (Oxford:  Oxford  University  Press  for  the  World  Bank). 


ftljLiJI  ^IHjI 


ft  I  julI  I  5  j  L>»j  (j  I 


u'-^' 


—  —  —  -  «L^jJlII 


CjLal3lj.^j^ jJlj  <Lj^Ldl  (jl,  d  .11  CjIjVjjJI  L^j'  *^“11  ftl -LiJI  -36 

<La£^JLll  Cj  Lola  jJ I  ^L>JI  ^L^jVI  JjjLuJI  .  1 984- 1 96 1 
(jl  JlJ_i_II  4_j_c  Lj_t^_I I  (jl  J-LJI  (jl  ^j_a  Jul^^JLa  (3^  lLILLa  . 

.  ft  I  „l<lU  ^ j  1 1  u 

Source:  World  Development  Report,  1986  (Oxford:  Oxford  University  Press  for  the  World  Bank 
1986). 
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4^__Ps»jVl  ^  ^ Lj^cjjJlJ  i^  \3  O  ^  *  -^  * ^ *^  1  JLAj 

j-5_3  3_»_lj  ^^-li-uLh-uJ1  cfiJlltil  ^LlII  (jy^^  i^L^jVLi  ^Lj-uj^I  ^ 

CjLoL^VI  4>J_A  (J-*  JUJjlJI  ^jj  ,  cjjJlII  jJ^Ljuj-uI  L^IuJUj  ^ *  Ml 

4*— Jj-jlI1  Laj£j  CjL4-4jLn-fjJI  L>^-3  Lul^ 

cfiJllUl  ^L»J1  tJjJ  ^La  <Lc,1_>JL1  ^  ct^  lJ5^ 

LJjLd  ji  4  L^JlI^  l5L<-uJ I  jul^^JlIl  ^LLajij  L^luj3  <1^1  t  1  ^ . ..  a  * 
J_£  03^  tj'  (J-*  LjL-'-u-iJ  (jl  '  ■■ '  V»  Steinbeck  lILi-LiLiA  cli^ 

.((  JJLJ  (j-4ifl  er^  J* 

4LJLC  4_4fuJJl_d  ^LLU-A  Ct-kLi  4-_SjJL4lJl  ^1  La 

*-_)jjuIiJl  ^Lt^J  (2>^La-Ll  (J-*  i(J-a->»Jl  ^ JL^tTLi-uJ  LajL>.j 

Jlj JL>*j  (^y^\  a ^^.JseJJLj  ^  L^ILsL^  4_aJjLlI.l 

4(J_4jI_L!1  ^l— (2>^!_a-Ll  (J-*  lJ'  C-JLijI  J-aJj  .(J_4_al!l 

^  ■  ^"t , ,.  a  ^Lj_tiaJ  5Jljj>.jJ1  4_fljj-LaJl  4ijljLJl  tjki  4^a.^_La 

fiL^ 4_uajj>.j  (J-4^  ^  1 1 J  (3 Cr^  ij*'  ^  tj ^  .  jJ^  1  1 JLA 

^^^j_4_4jLj  ^  ^4_a-4-4J-j  ^j^-ji-iJl  lj|jjL>iJ  (j-iLlJl  L^lSLi-oJ  4_i^L£j  4  Lj^LalL>.l 

•  ^3— ^ ^  JLJhX^tJ  3^  ^  0~^  3-^Li-o  (3^  ^  *  <LLa^'L(_u^1  cHi jjLa-L^Jt,  1  ^1 

^ljJ_Jl  j  ^ l5L<.fjJ I  jjLc  LcL^jl  ,\^."..\  llUjl! 

-  ‘  tfLL4_4i  3^  JJlJlII  IjLA  «Li^  t  ^ r- 1  « >>-.  4  3>-^^  4_j-a^Lj_4iVl 

s:l  jJlJLj  <L3tJj-a  L-tijUi^  Sj-j-iiJl  jljLc.Vl  aJJt  (_;31  JJ  ^  Ljij 

iJj-LsLJt-aj  Cy^  L)'  Lai^  4aLp>.l  ^j^LJl 

cLi  j^t-aTu  La  ^_a  4  L^LLaj^  .  L:t_4_4jL£^  L:t_jj>.jj  JjI j-ill  fiL^ 

3-a->Jl  ^7^  ^ 3j^  j-lisL^t-a  3l5-^  4  5_iLi^  (J-*  ^ 

4_j_c, La-lL>- V 1  jl  4_t^.S^l  4_a_i_4_aXl  ^L£L>.Vl  tlj|-^  1j^£Laj  .^a-ill  3£>^ 
5_4_u_j_tSLJ  1  filxlajLjLa  La^Li-oVj  45jLiJLc,  ^ljJ_i  3 La^tTn-o  1  jj>.^ 

LLa_^Lj  L-La-3  5_jj.4ru-iJl  t  ^K" . ,.  icfiJLill  ^LtJI  L^L>.jV  4_iSL^^L£L11 
(j-a  4_i_4_uj  t  ^ '  (jlt-LLiJl  ^1  4LJ2Jj-LaJlj  • 

^^LLaJl  t c_<Jju  ^ljJ_Jl  jjyJt  43-a->»-ll  ^j-La-tTn-uJ  jjyj^LJl  aLt-olIl 

5_4_4ij_(SL1  1  4_<J:3jL»-a  jj-a  ja-CjJl  1  JLAj  4  iSLiJC-Lj  L_4iJj-5j  LJLLajl£^  4^_^ySLJ^L£Lll 

.(6  3^‘-t-^^0  ^^-*LtJl  3^*-^^  LLfia_ii  ai-La_u  4-i-i-u-tJl  ,  L^ 
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pJbJI  6j9jji> 


CjIjj^ILII  (J-*  ‘  Lo  IjLuTo  (JjlAj  ^qJjlJI  , ,.  t 

t  Dj  ^  :fl  fid  jqJjlJI  SfiLuaj^l 

L^ Laj-LLallJ j  4_ujJL»J1  cG^doG  Qja  jJl  Poper  J-J3J  tJj^ 

LjlGsIjILo  LoL^_i_u1  p ^ (J^Vl  c-t-ul 

Lu_uJ  1  (JjLj_ail  (J-*  ^  ^  t  ^  a  ^Sc-i  (j_ul_tJl  4_JJ>.^ 

^GG-LL  1  ^_<j_j->»Jl  1 ))  L^  1 (jT^  ^  ‘  Cr^  Lli-G  1  jqJjlJ  1  Lj  ^  ^ J  L?  1 

,  ^  ^  jl  JLu_i_uVl  SLc,  J  i^jja  Jju  L<1^  1 ^ss-»jus  i  (j-ltj-Il  £l  ^  .  ..V  ^tl  Liillji  JLC,  ij 
Jl_G-o  ^_^L_uJ^1  (jj  (JiLo  .^."t , ,. ' 

jj-co  JLGJj  : 5_aj_i_uj-a j  5^JL:t_a  CjljL_uja  Cjj ^ '  jO 

1  J_A  ^1  i ^iJLo LSGLo  fiGjJLlLo  (J-*  (J^L:t_il  cUG  jL_aXl  1 JLA 

<L<m£L>J1  fiLjlsVl  fibJajGj  - ..  ^Llii_i  filjLS^  c_t::t-l  (J^l::t_iVl 

^L^)>  Orwell  *-_)Lll£^  0^  5_jj^Vl 

^J_u^JLo  IjlGj  .  1  5^^^_<j_>J  Lc-jLi  1j^I£[^1£^((lJi]1j  ^Ljju_ujj 

JLjJUljj  i Cj LS-i-LaJ  1  ^j-L^  Cr-^i  (jr^  1 '  ijr^ 

.  LuL^  4_d^^£l^dl  (^\  l^)-pN.|j  iljjlUdjj-Jl  4^^LiSLijj  5jG.taJ.l  Sj^^l 

^ i  (J-*  ^  1  ^ l-t-J  1  (j-*  j ^-4ll->JL  1  ^1  (J 5_a  jlGa  (J-*  ^^1^  *  1  jGJ 

C-G-G 1  JlGJ J  .  (J_iGlu_aX  1  jJ Cj  1 t  Lr^  0^ ^ 3^  4-lG3 Lo  jj-*  ^  '  "  * 
CjL»_4IL>JL1  (^j-G_l11  (J_Gj>J1  (J-4-:3i  CjL:t_iVl 

JLiSLi!  03^  O'  0-*  (^ij-I  La^lG-  ifiLul  j_dl 

cGijLj>.  GjljjilJl  ^1  l_<j_£^  .4G£^Lj_u  4_j^ L.<G:>. V 1  L^IuiJiajl 

^LlaGJ  ^.jtGalGJl  <Lj^ljjJl  ulJ L»_<G->»Jl  1  i(j_u£jLo  i>Gjl  Lo  <-_3^LJt_i  alLsG^ 

<  1  ^^j_LuGL!  1  4_G  1  jJ  1  Cj IjlGl^LI  1  «LLo L»J  1  fiLo-tlaJ  1  ^ i  G'Aj>. 

(j^  ^  JT*  ^LoJ^Vl 

lG^ (J_Glu_aXl  G  '  CjGu  ^1  ,  CjjI J->»-J'  L^Hj  ^c^LlLI  4_o^^j^ 

(j-*  4_jJLLjlJ1  *-_)^gj-_>Jl  (j-*  ;J  *  *  ^jjlGJ  ^  lij  »  LjjL>.j  LLlIc. 

(j-o-Ga_i  ^  1  IG_i  lLs ^G-o  j-o V IG)  .  LoIGe-o  lj»o  1  Cj '  ^  -LnI  1  G'-*  4_jJ_A V 1  1 

.  (*-_)jj.j>Jl  aJJt  (JGo  CjjJL>. 


•i5J9>*^  pJbdl  JA 


L^l  J-11  «L»_j_lL3  (J-*  oi  iLord  Acton  Jij^JJI  (JL^ 

aJJt  .  C_<-*-U LlL  1  Sj^IlII  (j-lTn-UJ 

fiG_3j_a  fiLj_3  fiL^j-JL^l  i^oJjtJl  c-t::t-i  CjL>.^Lu3V1 

^  4JLAj_a  CjLj-daj-S  iS^-^  C-t-i-ujJ  .t-stl  iVl  (j-u^ 

i  Lj_L£^  L^Lul  C:r^  4-Ldaj^  qjz  Lo  .^j.::?eIL!1  jLJo-V 

.  (^Lj  4^l£Ldj  L^jlj 

jjt  ^(J-^LIljJI  ^1^L>.  tjLs  IjLA 

(J_j_L:t_jJl  Cj L-<i-Lt-u.a  tjj-<a-LtJl  jjjjLSU  lJljjjljJI  IjLA 

1— Lj L-Lt-lsj^  ^JjJlJU  *-_Sjl^eIlIl  G^)-JL^0  .lLUj^  Ct-t-f^J  ^  ‘ 

5j.SLflJl  i>  JLA  jjl  J.^  .  fiLG_jG_>Jl  (j-*  '  *-_)jGGIlI  Ljjrt^jG 

Lo  i^u  j  1  i  1  ^  1  j  (2>^Lo-1  1  dA^  j  ^ ^  (j^  ^j-o-Ll1  1  j-jSLflI<J  1  ^  j )) :  4J ^_oj 

,  ^  \  ^LjlS  Loj  Lj5^  o  ' 

c-«^e_i  «L»^LoG^V1j  4_u_uLu_uJ1  ^Jj L<-u.1. I  ^Lj  ^J 

^L^l  (J-*  4  Ml  f?  ^  (^_^,_»_j1j  jJl)  ^j-j1  pr  lj^l  2_^_l1Lj  L^jLu  ^1 

(J_<-£i3 1  i  jLjGjtliJ  1  5_i  Lc  (^j-xfii_J  1  1  ^  L£^  LL  ^  ^ijy^  ^ 

.^j_o-Ga-o  ^-jLlj  LojIj  L^  05^  (1)-^  '  l-sjt-N-?*-"  CjL>.^Lj^V1 

4_jj:t^  jG  Cj  Ij-jjG  (J  L>.  Vl  5 1  Lll!  1  ^J j-1 1  Vj 

fiLj_uL>.  jGLi  5  ^  a  ^GLllll  tj'  0^“^  ^1_>J1  aJJt  i4_a_j_t£: 

.  J_iJU>.  oljJ-J  4— L-t-jl— >J1  jLjVG  Lo  4jl3^ILo  4_oj^Lo 

jIjVI  i>JL^  LuTG  t  '^jK  jqJjGj  4_j^LoG:>-V1  ^jJjlJI  (ji 

L_1_U  1_J_(_U  jlj-oIu_uG  1  ^JJLJ  t^^-A-U-u  Lli-uJ  1  o'j  t4_J_uL>Jl 


^__)I)Laj  Vi  i  V  «ljtIlGlLl.l  ^jLGI.1  ^>JLA  ct^ 

4_j1ju  uls Lj_Liait_G/  (^JL>.i)  L.)Vjj_o  ^JlLo  4  l^LLaji 

p  U  ->-"m  :  (Les  Thibault:  Roger  Martin  du  Card  AjW-  3-^  lPj^  ^'■:H^JD 

L^JLo^Li  ^jjtiil  Lujl  (A">-  JjijG  «  I  (Jj  .  Gj*-^  (J-*  i*-^  Ct^  ^cy~^  t-)^ 

*—)  Lfo  jJ  gGJ j ,  (( 1  1  cj  Loj.lrn-u.4-i  ^  Ljti!  iG  ^  1  . ..  * 

ol  ))  *  i^  ' ' ■  4_Lu_i_C.  ^  '*  ' p  1  * il  *  jjLU-t-Uj  ^ 1 1  L-\  4 

^  J  Ls"  , ,."  ^1  (J.^  LAjL^I  jLLGjI  lILlI^  fiL>.jjJ  jL-u-oJl  1  ^  ^  *  ^LjJLLa-iVl 
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plaJI  6j3jju> 


tjj-SLl  IjLA  cl)L»_oL>.  (j_a_u_uLILl  ?-J_l11 

.  «  (JjLiiS  1  1 

jG  L-J-cuJ  1  aJJt  (JiLo  tjl  L>* 

iSjj^jJLl  <L:t_u_tJl  .  ((fiLojiiaj  5JL>.))  J-A  Lo  ^JlA 

j^i  i4_j_3^L>.Vl  ^c— lGJIj  ^L^i-  XI  LiGajI  pX-s'^  t  ^LuJI  < 

.  J_iJl:>.  qIjj-Sc-ja  t  ^  C?“^  o'  tiJjJ_i_uJl  u_)1jT 

(j^_j^ ^_uflJl  JLAj  Lo J_t^  Cl(.o->»J  (jT^'  5j-o J_t  1  ^jLlllLi  ^.J?t:>.  CJlA£^G  G-oJj 

^_j_ij_l1o  (JIl3  CjJI  JLola  i  l-iJj-i-o£^  fiLj_uLu_uJl  aJJt  (JlLo  ^Ljl3  Ui)J  '^*"U 

.^IjjjlIIj  5^L^1  cjLt^J 


i4_j_)^L_5_»Jl  ^1))  (J-J-uj  JLjIj-Jj-j  (JL^  JLoJj  i(J_5_»Jl  jLualbl  joJjlJI  ^1 

^  ^  t  ^  ‘ ^_^_oj_ojlI1  4.G_jG^G1  jLjjlo  LajLu^Lj 

i  LGaji  (Jj  i^Llo  ^Li  Jj-i-uJ  ^jyGJl  jj_uajLJl  (j-o^  i4_uj-AVl  jj-* 

3_ju3j_5j_oj  5lj^j_o  1  ^  j  1 fiLLojVl 

V  Loj_t^  1  jJuGj  4_i^ISLI1  V  ^2>X  ^  ^  LajLu^Lj 

,  (( (j-Lo^  1 jja  1 ^ ^£Ll  ^ i  (j '  ■■ ' 


^  t  Oj .  ,.Lo  c_G^  jlG^  .  l-^L£^  (j-^  LiJJj  (JGjlJI 

j-A  j»Lo-Ga  (j-*  L)i'*  Pstsr  Ablard  j^LjI 

O 3-^^ ^ 3^33^ ^3  ^ ^33  ^  33^  ^  '  Ly~^  ‘ t  , ,  o  1 

(_^LGt_jiuVl  (J-*  j' ^X->1  ^ji  t.  <  j\  ^_j_iHVl  (3j-*-^'  o*  1 u^'i  oL^ij 

.  L^'jj  j,  Gr  1  (jJ  j-11  (((2^jGX1» 

^LjuiAiLi  .t-stl  JL^ljX,!  '. 4j:tjV  C.<-o-Ga 

(JlLo)  (j^paLj-OjVl  ji)  *-_) l.jli£^ V 1  j  (J_uJlLi  LuaJL  1  J  ( LuJj-bjj-uIo)  4_j_uaGt_xIlJ  1 

'  (^  *C  , ,.  j  ^  jj"  .  ,.j  ^  (JiLo)  Lj^Vj  ^  .^tl  '  d  1  Ij  1— l-Llj^j^ 

ij-oVl  oV J_A  p  *  (l5 3-^Llo-A  di-i-uJjl  (J^) 

lJlII  400j  LoJl  350  ij\j  Lo  L^LXl  cr^ 

.  jo-^-ojGjG  Qja  VJlJ  (((^^jGXL)  (J^  J>^  J ^ ^ 

(ji^i_i_u^^-u_u  LiXXl^  i  oLiiai^  lQ  J  d  , ,.  <  ^.LlLsI  jLo-l 

4_oifi-Loj  L^  1  U.l-%4.  fl  ^  J-t.tjj>JI  ^ ^ '  d<-}l£^  JLoJj  .^jGGiJ  5  «^4>.  A  djLLa^e^ 

*-_)  t  V  1  joJjLJ  L>J  1  J-^JtX  1  (jy^  J  (j-*  ^ cJ^  L>* 


•i5J9>*^  pJbdl  JA 


4^e-uJ  JlJU  1-4^  ^  ^  1 JL^  ^ 


I  1  d(j^  Ltlu  ^  t  1_lI  1 

aj  4-0 L^l  ^Vl  p  ^  LiLljJ  ij^rtll 

Lo  4-lI^  c-dx^^  I  J-hTIlo 

A  \.  i//i'^Ti  A  lX  4i^Lu^  ^^.3 

C)^  d  ^  o 3~^ ^ ^  p ^ l^nTu-uj Lc  LlA)) 

Ltfu-LLi-o  Li  j  1  j  LiJ  Li  Jlj-c,  i  lJiJ  i  200  qjz  j!j^  i  ca  Lo  jlSJ  ,  4_j^  Lo->J  1  pj  1 
jjyjti-t-uj  4_j_o--AV1  4_4-1lXC,  p^Lo-  lA3J  .j-JJl11  ^J^^j?eILJ Ll  CjLoj_l11 

uli Luaj— 4^^  ol— i-LsI^  ol-o-L^  p-jVl  IjLj^  o  .p-^^^1  (JIL4JI  p^ilL^ 

dj-t^Li-u-o  p_A Li LrtjJa  .(J.4-*-!1j  4j:t_uaJlj  ^JjjlJI  CjIjI^I  jj-*  ij^  ^ ^ J  ^ J 

clil^L-j-C,  p-^J  ^lj7^  JL^  .5jL£:Lj_u-o  «L>.L:t_i  j\  d^^j-La-tda-o  j]  (^)-a_i_ujLi 

CJJ^J  CjLo-jJfc-OJ  ^  M  J  ^1  AU\1  t  CjI  j<7  MM  I  ,1  AJ  SjjScJlU  4^L_aAj 

(j^lj-o  lj-iL£^  ■  ^  o  p_^_Lo  (J-LLSJlj  LoJt-tJa  l_iL?e_xdaJl  JJlC,  44_j^L4:>- 

(( gl  4-^  *>»t  1  Cj Li-t-u LU 1  )>  LiJLbj  4-a^ij  pj^j-t^ j  <— 1 1  V 1  0 Lo-lc  Clt-i-dliJ  JL^Jj 

p-^dLi-o^l  dJL-ujlj  .Cjj-jrt—iJl  LiLrc-xdaJl  ■^Li-u.jkI  L^^  Cj-oJi^ 

4 X 1 j-o  L^ L£j  4 (J^eJLn.fj.1. 1  Lj  ^  ^ L4_4/  4Ja 1 

.  '  J_aL»_o  ^LojJl  Cjis’c-i'^  pL^J^  J  Jl^ji-o 

4_L0-LtJ  1  Cj^Lr^l  jjy3  4_jj-xfli_Jl  oLxdiC,  Vl  xJJLA  CjL-uIj  jJl  ^jLu  Cjj-xHiJ  lA3j 

lS  '  ^  4_lo-Ic  CjULSJ  C-t-xdaj^  Lo^^  ,At^ 

4:>.jjJl_i  *dl)L>.L:tIL>.Vl  CjoL>.  .  jj_Lfia_>Jl  jj-*  lS'  tj^  (J^  ^L:tIL>.l 
oLlLs  Vlj  o Lo-L»J I  ^__^daju  (J^jLoj  .  i  ^  <  ^j_t5e_<_4jJ  1 (J-* 

44.^e.jj_o  ^ ^do-ULJ  4  5l-L^JI  Jl^  ^JLo^^l  ^JJt  IjJLflJ  ^^jJl 

(J-j-S  4_4J^-^  p-^ljJljI/V  jlj-ILc.Lj  Lo-^  p  ^  j  <>>1-0  03 J  ^  'J 

ajjt  ijyJtA  ^_^IJlV1  c-i-t-tiuJ  1  (Jjtj>J  4.^1_lLo  4^jj>.  Lo^ 

jl  4_o^j  (J-*  (J_4_»J1  \  C.  Ijr^  .  4  n  Cjljt:>.Vl 

*— )L£Ljj1  (j-*  (j-uLtJl  (jl  ^  *  LLsJkJIj  ^^_jj:t_uaJ  Li  ^j-tjLi-aJKl  g>  ^  ^ 

.  4^  jijJL  1  pj  1  ' 

4_j_LLjlJ1  *— )j-_>J1  julj  ljl^  lJL5^  pJL»Jl  J-SJj 
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pJbJI  6j9jji> 


Sj-SLa  4Jj_l^1  j.SLIL>»j  SJl^eILLI  CjLiV^I  OjI^  LaJui^j  i4^lilJl 

4JjLJ>0  J-t-fjJI  jl^oVl  ^  ^  ^  L^LoJlLl^I  C-i^C-l  ^JL-C^jl 

JLA  (^3-Lc.  Ct-LliU  JL£  .  4^  jJl  4l(J_tl3  ^ 

^ ^iTo^n-i  (Jlt^  (j^  0-1  L£^  Lo  fiL;e_<j_i_uJ  1  <L:t_>Jl 

(j-*  Lli-uJ  1  (J-*  ^ J  ^  *  Cr^  ^  f'  (J^  ijr^ 

fiLj^ ^-ufoll  ^1  4^ l_4_<_u  1  jJLl  ^\ ^_i_u  LLoI  ^LjlII  (Jjljso  ^  V  4jl 

V  Ij-^  4_^jL!l  *— ij.j>Jl  jl  t  ijj-uJo-  j\  4_jj£L<_a^  SjLloC,  ^1 

4_ijj_i  4_Lj_LSJ  .4_ij)^_(J1  ^LLaJl  oLLa::t_a  Oj1jj>.  jLLi:>.i  jj-*  L^LlLo 

U  I  1  ^  if  a  jILSLIIj  ijjjjL-Lll  (J-*  SJlC.  (Jlt^  tjl  4^1jj>. 

4_LjL^  (^psjVl  (J-*  L-flJi  50  tiJjIlj  »  4_i_lAj  ^VLij 

^lX-L  ^  ir.lt  4JjL^  ^  ^  j^JJa_i  ^  t  1  iC  3  L^JLa^  ^  ...It 

LjL£!_a  (lJ^  ^  ^ L:tLo  j^i  ^ ^iTu-H-i  (j^^LiJl  JL:t_i  (j-Ij  ^4_u_u 

.  ^LtO^Li  Ijj-La  4jyl^Li  LoLitia  j\  i43Lc,L»_iIljl_i  Llij-4-a  (j-aJ-I 

^j-a  (— sVT  5j-_Oc  J-^e_l  1  jL^oVlj  dJi^eim  oLlVjJl 

(J£^  (J^J-a-i  tjV  (jy-o^  j Ij-aTn-o Li  Oj-ll  L^-La  ^_Lu:aj  (Jlj-i  ijJjLLSJl  aJJt 

1 J '  (J-*  p  ^  ^  V 1  p  '  1  4j iSLi-u  p  a  jj>.  V 1  i_3j-LaJ  1  Qja 

.  jjj-tSLcall  4_LiL£  4_ijL:t_a  4^1jjJJ  4i_iL5Jl  ^Ljl!1 

Li- JuJ  1  L^  I  *  4_1^LSL11  LJuJ  ^1  ^Q-lLi-o  (^l-t-u-lj  ^  ^  ^ 

(jj-Li-aJt-i  i^ji^-tJl  ^^LLaJl  oLLart-a  L>.L:tIo>.l  ^jVl  (j jj-A  UalLi  jj-i  j-Il 

^  t  ^  ^^_Lla_i  ^  ijr^  p  Ijj^j  jJ  Lk-l<^ 

\  ‘^•'i  ^j-i-u^LuJ  ^j-i*^^  1  *  «^tl  iS JLiJL>.  4^tij_ul 

^2j-ltlx!1  (^jA-Li-u  Lli-uJ  1  ^  ^  ^  ^  ^  dJLlJL^  L^ljU^I  ^^^^.SiLl-tJ  LJe-Ll  l^^Li-0^  1 

(101)  -  -  .  .  -  I  -t 

.  jjjlO  L^\  ^Jj-a-uu 

(^jjA  •-^  (1)^  cJ^  <— o\ 

151  1  J_A  .  ^Laj-Jl  (J-*  cfl(-»-i-u  ^1  La  ^c^Lr^TiU  4_LaJL_o  1  'jLs«"  ^1 

I II  11  (J^!  (j-a  p  1  «  11  (j  J .' Cr^  ij-'l-*-!  ljI  ^-54^  .4_La  i'll 

.  VjLc,  j^l  Luj^  4i£^  (^j-iTu- J 1  (j_u_L>Jl  43lj-jj>.  ^^1  ^jyju-uj 
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.  d  r^  l\^\^  fiLdJJ  I  4_l-LjJ^J  ^ 

(Jj^Ja  ^Lj  4J  (jl^  i.-^LlI  (j_^^_SJI  ^j_a  jl tVl  (^*) 

.  J.SLJI  fiUijjiaJI  ^  ^  a  SjLJuj  fiLiuLij  SjLtiu^lj  .  4-i.LtjjJlJI  ^jj_LdJI  fiLcia^ 

4_uj/l_La  SjLj  I ^ ^  0’'-*-*  iJLLI  tj-uij  O'  (jjjLSJI  Ijjk  '• '  (3*) 

(jajlj  SjLjj  .li  if.  tfJ-JtJ  ^j_a  (_^^^LoJ  ^1^^-tIu.a  (JLJLI  C3"^'  ‘“'^  L^' 

•ju 

((jl^L^ld)  dual  (4*) 

^  X  Lcj  \l  .^~»VI  ^Lc  ((1834  .  1766)  Malthus  ^1  (5^) 

JuJl^O  i^j£.  ^LjlII  (jl£Lt.u  ^JlC  LiTlI  I  Jul_)ItJI 

The  Village  Extension  worker  (6*) 
.  jJua  Liij  <>jj  jjv  CjLO  cassava  :  LflL^lSJI  »->j  jj'/tl  (7*) 

.Millet  (8*) 

.^^LJI  (jljJtsVl  <LnIuJ  CjLu  (9*) 
.  Imperical  Chemical  Industries  ( 1 0*) 
j|  . fitjjLij  4-il>-  DNA  LfcLj j  ^j_a  ^‘'' ' '"  Lj  ^^^.>.11111  ^jj.GJI  Lj^^jUSLi  j j ■>”"  (II*) 

LaLjJ  i^j-A  <LflJ_»iu_!  L^J_uaj_j  sLjjLuJI  4-iJj^I  O’*''  'V^)  tlh*  ^*0^  J-^  Lj 

(Cj La j j j_a_2_^)  Cj Oji-Lt.^  JuJl>.  ^j_a  ^LaJuVL  L^JlJu  ^a  ^  1  j  ^  < H  CjIjjjJLI  ffJJt  ^ 

.  ( I  993 . 4  ,3  (jj  JJl*JI  .  4Jbe_a  t^^JajI)  a^jLiJJI  4jJLiJI 
.^Lla  L^Luu^l  (12*) 
.CjLc_j.a^l  J^  t>c  J3-*-<iJ  La^  Li'  ('3*) 

.  I  Ji_«jt>.  4_La  ij-*^  ‘'-J '  '"'  *  (1750  .  I  825)  j-GaLca  ^  .  ..j  a  (  I4*) 

.(j^LLajVl  4_cia4lll  j  ^<jJa£,l  >L>.I  Titian  (15*) 

•  j^JlII  ^'■■*»1  I  'I  i^jji  (16*) 

.  (uIiLciaJI)  ^j.a.5s_a  (17*) 

Cj l—i Luaid I  c->.(.uj  I  1  l-s  I >»  <  ^_^l^^-al  4.c^^.a.9e-a  l^La^u-uVlidl  (18*) 

.  (^ajJI  (_ialj_al  ;5jj.a^  J-a-sc-a  » _ iLli  ^jja)  03^3^^ 

•  Down’s  Syndrome  (19*) 
.  Spina  bifida  (20*) 
.Cystic  Pibirosis  (21*) 
.To  Code  (22*) 
.Infect  (23*) 
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.  46  t^\  23  jjt  (jLjijVl  j-lc.  CjLjjuo^I  ^«Jju  j|  (24*) 

^jj_aLll  I  66  «  4-L(iajJ> I  I  »  :  c-tlaJI  4.^1^  *  Cj^jj  4.j.4.uujJI  aJJt  (25*) 

- ^  <1  l-s 

•  i—sl j  ^  CjLj^MTlvIj  j-fAJj  v' J  ^  3-^3  Huntington‘s  Shorea  (26*) 

^»L.ajv^  S^Liall  cLia^l  j»jJI  jJZlljij  4jV  antigen  ljnial<^  I  jut  (27*) 

.  <Lu^jlII 
.  encode  (28*) 
•  placebo  (Jn^)  tjr<^3  (29*) 
•  tar  sands  (30*) 
•  fast  breeder  (31*) 
.  load  (32*) 

•  boron  jl  (33*) 

•  positive  void  coefficient  (34*) 

•(J_cL^j_II  a  ir^  , ,,  <  ^^.SLsejJI  JlC L(.uJ  Ly^  (jLijia^S  (j|  (35*) 
.4j^ljj  <L:vjL^  i  ^  j  L^43:f 

•  reacton  years  (36*) 

•  j^jJI  (j-*  3^3 

-  U  . ..  U  5Jl>.Ij  ^j_a  fiLiSjuJLI  ^LLaJI  (38*) 
^^33^  0"^^  4^5lil5)  ^  J*  »>->  ^1-*^  ■  ^^33^  aal  l-s  11  (39*) 

•  4_jjliLJI  ^L^dl  3"^^  1  ^  1 1  /  ^  a  (jJ^I 

ij'^  *  '3  ;jl, d  .11  ^j5LIj  i (J-(-'j-d I  ^ J bs j_pDjljtj  V  (jl  (40*) 

.  oJJt  ^ j bs H  a  ji  ^1  jJJI  L^-A  (4_tl^^I,l  j^LdUll 

•  gravity  ^LSiS  tgravitation  J^lij  (41*) 

•  dogmatic  (42*) 

- ^ i jL^^L)  t _ iLuaj  ^jl  ^j_a  (_3j.>JI  ulij-'^TuI  4jj_J.>ij|  cLul^j  sL^ljj  (43*) 
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(I*) 


I 

( _ i_iL>.  ijJLla 

jjjjLj  cJLls  i^^jJl  fiLLilSJ!  ^L^jj  (jLi-i-uJl 

^-LjJjlII  cLj^  jJjJLj_U  jj>.I  ^Lu_u  1  ^Li-ujI  t  /T 1 1  4_la 

5L_j^  Cr^l 

(^jJJjj^Ll^J  ^lu3^  r/^jjU >  ,.Vlj  JjKjJl))  LbLi£j 

(^^ILal  [^jJl  «L3l_iiiIl£^l  ijl ^LsVl  c_uj-C 

i^-c-^-L^  j j— Li-oSLI t  4_4-<-u1  .^Li-t-uJ1  IjL^  ^LcjlII 
L-l-<i-Ljlj^  (J_<J_JLJ 

Jl:>.|  1929  ^Lc,  ‘O*-^  ulll  Jf?  MM  I II  a 

5_i j 1  cj  I  ^ c.(-c.jj  jjyllJ  1  LJa V 1 

^u.^1  (^  '  '  "^0 

fiLj_3  Lla.j>.V  (J_»_ij  L<j_£^  ifiLLa 

Qja  (J^  Cr^  C-Jt-u  Jl^  .  [^jLc,  ILnTo 

.  d  t  iS L)  ‘ ^  1  c-U L^e_J  V 1  Cj ^ i 

fiL_La  jjj-iuaJLl  (3j^^  o'  ‘— jjJLt^ 
^2>5LIJ  .  4ILuiJL1  j_4-i  (— ^L£^ 

3j^  L$3-^  JSc.  CjJL:u  ^  1 JU^  cLbLuu£^1 

fiL<_u_ij  jjJju  (JjtAj  ^  i_La_i_ujJl 

•  ^^J-llili  1  \^^JlJJ  ^Ll  LcuJ 

j_Aj)  C.(-i-u-jjl  0“'-^  Ojuj 
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j-uiJLs  tfltJtJ  (jijj)  <7 1  ri^t  4_»-oL:^ 

^  tl  •  tl  SjULI  4jlj_lL3  c-aLtfuTi^l  jijlj_A  ^_^ljlu_uVl  ^Lc, 

-i ^  S  'T  ^  ‘-^-*-^J  *  (®-:P  ^  L_£i^ ^  ^_^yILl  1  sLajj-LaJ  \j  ^-L^la  (3j^ 

S^m  4_j|  Ij  t  '^"•r-  1  Lx_4  4-Lll<Jo  4-l^  JJlCJ  (j’A-iliJ  (J_i-sa^eIL<_u  1 

.  LAj-pit_i  La ^  Ls^  \j  t (3j-^  1  cj Lj^ Lc  jj-*  Ll!  1  ^ LjloJ  1  1 

i  Lj_ujj-5  ^  Ly^-3  ‘  ^  Ly^-3 

(J-*  L^JJ-^  (j  ^  JL^  (J^  (J^' 

j^Jju  ♦  L.)^w^^  ^LuL^J  «CLj_^l  (^j^y-uj^^ ^^lu^n-uJ I)  ^JlSjlII  CjIj^^SLII 

Cy^  4^LJ1  «UujVl 


lILLj  Cj-i  LlI  1  ^ 1  <L>J  LjlX  1  C^  Lo J  5  L^  L»_a  fiL>J  LjlI,  1  ^  1  1 

fiLjj>. ^IjlI  1  a  1  ^  (J-*  Cr^  (^^-aJL-u-u  3 J  1  cl)  1  1  I 


^  i  i  L^  Lc,  ^LLaj  ^-L<a-l^  i  3  *  1  du  L£j  .  L^  j-jlaj  V  j^ylll  1 

.^^j-^JjlII  .  U»  .  ..jtl  ^  3  ^ a  t".  1U»  l_<i^^L^jj  «;l_4_<_ul 

dljL^^l  4-C ^  ^  j  L^JIJ  4_Lia^  l-u^  Jl^Jj 


^  IjLl  jjJju  ^-ua-La  Cj^L^  ' 3  ^ -iL£Li  V 

(-_£ Liiu£^ V 1  ciJjj  4jl  .4^Lflu£^l  4_uj_A1  fiLj_anj  ^-ujJLs  JL>.I  i_3jju_) 

^j.^?e_)  (^jJl)  (jiJj_i£^Lo  c_jLi£j  .  Ljuj-Sj  3^^  Mitl  t  t  ^ a 

(_)l3j-c,  ifitllLo  Ltlajl  j-pi^  3^^-^  L_tiJJ^  (J-*  (/>  \.  I  t 

<Ulj1^^1  ^LuIjlII  5j-u_uJ1 

L^jui_=»o  5 jLjju_u  <LIjLjlJ  ^L^ia  i  4^Lu  (j-*  ^LcuJl  j  j_u_uSL!i  3^ 

5_)Jl11j^SLi_u1  4Jj  ^Ls  -  ■■  3^^  800  jJLtj  <L£:j3^  ^1j-3J1 

L*  (J-^  uj-l^  5  tj  ALn  3isj_a  3'4>^Lo  L_£i_t-a^  .^LjjJl  LajjJG 
LLj  .  j_A  <gJ j  ^Li  jj_uSL»_)  4j lSJ  ‘ tj Lt_>J 3  1  3^  c?"^ ^  J .i ' ^ ^ 

5 ^  1  ^  La  i  3^  ‘■^  ‘  *^J  ^ ^  ^-ua-l^  4ij  Ll!  j-^Ll!  1  3^^  ^  L)  ^ 

p 6'^J  cr^  3^*-^^^^)^  *  >1^1))  3^  ‘3*-^  cr^  3^  iSj-^  jJL^Vl 

3'  3^  ‘  1  <a U"  3 '  3^ j) oLi  3:3^^  3^*-^^^^)^ ' "1  ^ j-c^Lb  3^  p 

3^M^!  ^-ba-la  LoJ-dj  Cr^  Lba  pLs«  a 

cL-^  3b^-^  Cr^  o"'  3^  (3*^^  3.i^ '"'^^  c3"=^  3^ 

3jJju  3  i4^L^o  «L<_uj JL4-)  3^*^^  lLILLAj  '*'*  ^  35:!^  ^  'J 
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(2*) 


*— JlSJj  .  fiLjSLjj-aVl  Jo jIo_>Jl  t ijl£^  cLfljJoj 


Ij-Li-ujJ  ^1  (J-^  3_iJl_l1j^SL(_u^1  ^JlII  ijy^  ^  ' 'I 

(jy^J  i 4_j^  J_LJ Li  1j-ALo  jL-t-a  C:r^i 


^  A  /fj  \  I  ,  Ia  tl  4_^  c3:i>^  SIjLla  c-«jJ  CjIjJI  ^^JlOn.1 

*  iSj  ^ 

:4_t^G  ^-uiJLs  ^.I^Jlo^I  jL>.1  (JL^ 

4_j_loijjlJ1  J1)j1j_>J1  (j-*  1-iJ-C,  ^1  LjjL>.j  i4_j_L^l  43j»n-u.a  UjJoJ  Ijl)) 

OjotJ  4jLo^  4^  <  Ml  C.Su^  ij-AlJoJl  5j_u_uJ.l  ^JL^J  4j_LO  V 
iJj LjIl>. l_3  .^jVl  jJjjuo^I  <Luoj-5  4_ul^  Vl  L^_Lo  [^I  (Ih* 

(LjjTtSiLJl)  C^i  ^  ^  J  ^  ifiLuJa  4_i_ujjJ  ^^LaIo_uol^  ifiQl^ 


4_G1j_I.1  4  Ljua  4_j  LdL^  (J_^jJl  4jlj_Joj  iO-ilj  JlsjjJl  4?jlGjj 

V  iJl)ljL>.Vl  aJJt  (J£^  LGuI  4G1jJ1  4_3jLuaJlj  4jjj_ajJl 

^_j_t-oj  1-4^  lSJ^  o'  Cr^i  Lfl-ij  iS^^Lt-o-o  ^j.OE_a  o' 

4-U.4.U  43j_u_u_«  4>jJtIu  ^1  c-tocj  (^jJl  4>L^oV1  4JVI 


,«  L4J 


4_LuoJ1  4_4_jJljl11  4_uJojjl11  Ji)1jl>.V1  ajjt  (Jjl  ?.m  SIjLla  0-iL£^  jGJ 
LiJJj  JjLJ  4  Lj_lJjJL_u1  '  250  J^ji  ijr^  Jj  < ^  1 1  4  1jj-ALIo 

V 1  4_jj>- 1  ^_5-Io^  j-Li-g-J  (J-<jJ  1  ^  ^-ua-la  (J-*^  ‘  l3:4^ 

5(Jo^  J_i  4-lIc  4_ui_jJjljJ1  ^  tjJ-J  ulJ LGJIiIL4_4ia  (J-*  JoJl 

,j^jLo  duL-u  ^  ^  ."■" . ..  :fl  ^^£Lu_u  SIjLlLI  jjlj  4JI  LiJdoV 
(J_5_c,  p  S  ^  '> ^)\^  5 ^1  j J-j-i 

(J_4_4_u_)  l_j_5Jo_La  L_lGj3  4_uj-a  (J£^  d-iL£^  45Lil!l  ^Vo VI  ^_L<a-La 

4_j_tioJl  jJ_j_L<o LGHJ  1  t  ^  oj-^  cj-^  ■  U>  A  ^  jlG_3  . 

1^  Juu^^j  4  4_t_LLaJl  dULoGLa^U  2  tj  11-%  1 1  4-lLu^U  I j  d  Lo«Jla.uoJL  I j 

(^1  (J-^^  J)'  4II^ LLaHj-u Li  (jl^  4lL4_4iljJ 

Jl^I  iJJ-^  o'  U  ds^L4i/  (j-^J  i^JlIJ  CjI  jrt  mm  I II  c  i^jja  ^  h  MM  t  ti a 

<Lc,Luoi  (jj-t-»_i  (^jLtU  .^LojJJ  (^jL*  d-iL-u  ^ ^  ■"■"  ■  ■■  :fl  (^jU 

1jL£:L_u-o  (J.4Jtil  lJJoj  LiJJ  jJj  .(JjjLSJI  (_Jj-J  4jjL:?E_a  5ljLj_a 
V  p  '  ■■  1  1  jjt  jJj>.  J  ,  j^j La  0-1  L_u  ^  ^  . ..  :fl  1  ^i_a£  Lj jCu_a 
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.  4^L!111  4jlj_uI<J1  ^1 ulILLa  4_tSLlj .  c-<-i-uSLJ  Vj 

Lbl  4lLijua_i)  j-Li-uJl  p  '  ^tl  lLUj 

^  ^  (^j-a  «Lj-S  L^-i  t  (j->  LtTu^jjj 

^  I  i LjLtii/  ^  'j ^ t ^ * 1 1  j_4_(iJ  La  c-t-t-fjj i 

(^palj-ai  j^Iu_oLi  (J-A^  jjJLt^  tC-t-lSLU  jLtiaXl  j^Iu_oLi  ^LSJ 

^1  4_j_LaJm  ^j-<a^:t-U  jLxiaJLl  <L>.LS1I  fiLi_anj  4lLij-:>»j  CjjL£j 

5 1 j Ia  .  t  A-LfijUJl  ^A^fc.U  jLixai.!  ^__5_iLiJ1  «l^LSJ  ^ 

Ltfu-i  jaJ  J— LtX  1  fiL>.  L>iJ  (J-*  ^  C:r^ J  *  L:t:>-  Lj  L£^  fiL_aAj  4^  Li 

jj-*  ciri^  ^JlC,  ^ j *  OjI^^  ^^l.u  ^1  ^  ■  t-s 1 1 

j-p-i  (j,^:t-LA  LajI  J  JL^G  1-4^  5j_iJ_>Jl  jlSLaVl  *— (jjJJ 

(JjLS  ^1  fiL?e_jJl_tJl  O-iLSLs  , « ^c_i_u IjJ  1  j  . U» A 1  1 1  jLuJl  (J-^  (J-*  L^LSJg 

4jSLA-i  V  ^LsJJl  ^  Li  L»_l1a_a  CxJ  1  j  ^  L£j  ,  j  Jjl!  1  (Jli^  La-a  i  1  ^ ^  1 

La-iIj  ijJLjtS  ^^Lc,  L^  SJjJlC,  4_j-a^jj:^  j^P^Ij-a!  Qja  i  .  .  .,~»-'a 

ljLjfcL>.  (J-AJU  43Ljj>.  (J^  *  LajIAxu  Luajl  fiLtSLA-i 

^i-a£  (^Ll!1  ‘^'j  .  3^^.£L<iJ1  ^iXJt  uiiLuj  ^  L 4-t-i-o LLa 

^L£j  .j-La-Ls  J-a-»J  tjLSUl  LiUjb  j-Sjj  l5jLa  0_iL_u  ^  h  <""(  <  n  a 

(J_A-=»0»  i  1  J— L-t-1-0  LjL^La  tjL£^  4_tSL!j  I  gl  Us"*C  a  Sj^ULtxS  L^J-^  (JJLxUlJ  p  ' 

^  J  '"■  tl  uIiL^^^jlII  La  4^  i^Lc,  (_J_ij_i_o  d^^nTuJLl  (_^LixiPl 

,(((_3^1.iJl  (J-*  VjLi  4::tJj-ll 

4^L»J1  *-_)j.J>J1  jaJjU  ^-LA-l^  (^^xijuaitJ  C_i_lj_uJ1 

(— 3j_aJLJ  J-Pj-A  ^  Ml  r.  ^  h  Mil  t  II  A  1  ^ 


4_U^J1  ^  J  *  ^  ^  J  ^  ^  4_<xixx^pl.i  OjLlx 


±p  1  ^  Li  i  jllaj  ,  ^  ^  Lp ^ ^ 


i^j)j-_:>Jl  4_>JL»_a  (5  •  tl  cIiLjljLa)  t " '  1  j. ^ l-s  11  4pLjLAj  ^LaIL^VI 

i  L:t_j_5Jj  i  Jj_l:^1  (J-*-?^  Cjlj-^mi  ^ji  42jj-3j  ^JLulj 

^A-plj-r^l  J "t  n "  (jP-Il  cjL^LipLJl  ijy^  t.  <  I  Mitl  ^1 

JLSJ  LiJJIi  (J-*-3  (J-xfli^  i4ixL3  J LiTlv V 1 

JLiJL:tIb  (Jji  jGa  ,  4lL:t_i  jj-*  ^i-o^  jJji  ^-la-1^  (J1  j-i-uJl  \jJt> 

La^l  IjLAj-J  L>^  ^JjJ-i-aX I  LjpxSLlJl  4_^^ 

Cj  Ljj^  ^  ^  (_pa-A^:t£^  i  1  1  Cj  1  j-piiX  1  ^  i 
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1  i  LjjJtSLiJ  1  i ^u-aJu  ^1-uaJ  1  ^  L<_u I  ct^ ^  ^ ^  ^  1  ^  jlI  1 

c-^LtfaTi^l  5^^  1 J Llli-u  1  O-ilj  jLjLS  ,(_pujtILl  ifiL:tj_ujVl  \  ^  \  i", 

fil—j-i-LaJ  1  5_<_u_i_uJ_L  1  J  i  ^  4_>J  L»_a  j-_uju  ^  1  ^  4J_<jj>. 

...  -^  **  . 

^LlLsVI  CjIj^  LaJlI^,  C.«-A JUiu  .4^1j  5j_d  <d  Us 1  1 1 

iCjlj-^_La_lLi  (^jJl  lSO  Septicemia  1  j  <i  j  .  n  j"  t .  nil  ^  o-^  er^ 

a_jL_L3Lj  ^LLaJl  ^^LLi-uJ  1  (J\Jj1j_uJ,1  Cr^ 

1 JLA  ^Li  LiJJjj  '(^tj^Us^tl  Cj^)  Cjjij^Jj£L!l  fiLc,j.S_Lo 

jj>. I  Lc, j)j-a  V llLo  1 JLA  (j iSLb  .  Ljj  ^ ^  ;J"^j  -  ■■  4jj£L!  1  1 

(J.ij>sj  Cjl_>JL»_a  (J^l  (j^  *-_)1jjlJ1  (_^1_>J1  (iLlIoVI  p  j 

.3jljLA!1  iy-^3  A-j-lL^I  cj I  L^ 

Cr-^l  (J-^^  J*-^  ol 

fiLj^  ^ t  J  ‘  ^  1  p  jJ  1  Cj fiL_aAj  jJ  1  1  JLijj 

Ijy^ jj  L_£i_i_uVl  J_i JuflJ  di-iL£^  (^^Li-u-LiJ Li  ^_^jJ>.j..:>J  1  d)l_>JL»-o  L>^J  * 

^_j_ua_i  ^1  t  . ,./ .It  j2)SLoV  LiJJj  J  ,  t  ,,,.'>- A  ^^lllJl  uLsj-JlJl  L^Li 

.  LoLc,  ^  Cr-^^  Cr^i  J  *  c3-J^'  d-Sj  L>.LLo 

^Ijl.^  fiULi-C,  ^_(-<a-l3  fJju^lj  iU_)j->Jl  d^Iul  LoJLt£:j 
g>  j"  Us  "wM  a  ijy^j  i  (J-t-!3 ^  dl ^-t-*-u  diUUj  dJLJj  ,  j^jLa  d-iL-u  ^  ^  ."■"  . ..  a 

i_loj.i>JLl  t"'l  Us"wM  ^  L>^J .Ustl  ^c^l3  Ij-J-ij  ^1  l_<i^  jJi^  (^)dlll 

tiJJjLl  itiJLJj  djjd.  L-hjus^  3"^^^  ‘ Lt^ ^  cJi^tHl,! 

JUfeLi  .^."t , ,.  t 

ij-_LlL>J,l  Cr^  ^LijuaJl  JLLo  ^-ua-ls  ^l£^)) 

i LjJ  1  p t  *-4^  ' J  ‘ p ^  (J^  ^ 1^',  &  t  ^Us  1 1  d_t£^  JLia 

t  j_A  Lol  ,  SjLjL^  L-4^  *Aju  pJ  dll"  I  M  t  ri  U  C-t^UVl 


^jA-i-u-<aj^  j  \  (J^^JUjLi  pJtHj  ^  i  J I  Cy^ j-i-i-oV  . .  LLt-Ln-u-a  d!jdi 

L^.^j  ^  Us  /  <  ^l^^y-UJ  1^^  (j^  L)^  ‘  1  ^  ^  ^--*>1-^"U  CX^  ‘  Jj  Jju^  4  aILuIu_U-« 
.(_3jJLo  ji  j-Uilll  1  Lx-i  lA^  ^1  5Jl:>.1  5Jl:>.1j 

dJil  4.j:t_u_tJl  ^1  *Cr^i  a"^  <1  <>s  a  ^  .  ..i  d-tSj 

IjLil  ^  d-tS^  La-llt-a  LjJj-*  .5^  4jV  Cr^  P^  d-iTiTJ 

diLn-u.aVl  ^_^JL>.J  fiLoL^  jJj)) ' (( (j\.Li-u-uJ  1  j  p_ijjj-^l  .  ^jUs«tl  cd^LfluS^l 
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t  ^  ^  /•lU.t  ^  (_)iaJLjJ  l_AljL:>.j  ^  ^431"  I  M  M  j-o  Li 

(^LlLsVI  lLLLj  Jl>.  1  ^Jt  ( Ji^_<-i:a.flJ,l)  (^^-j-LaJl  1  JLA  ‘.^J 

j^y-i  Ljlj  ^  L£^  iS '  *  Cy^ '  L>*  ^  '  (j-*  ^  Lit_a  ^ j 

^L£j  .^«_^lj..:>Jl  (J-*  Cj Ij^Cn-u-^  ^^^j_LajLo  ^  ■  t-s 1 1  .^-tlLjJl 

^u->JLl  g.\ jj-*  dt3i  5_i3^_a  Cjlij^ij  L^i  ^1  jj-* 

1  jLA  SJijLlII  fiL^-LjjJl  0-1  L£^ .  t— (jj-3  jj-*  5  jl^LlII  t  ^  < 

L-<;— Llj  l  ^  ^  *  V 1  lLs  LiJl  1  4_»_S_i  (j-*  *— ^  ^ ^ ^ 

L^-(SLI J  1  ^ ^  ^  0-4-1  I  g)  3  t-N  /  a  1  ^  O Ijy^  ^ ^ 

Ijl^  L4-^j  3Lj_>J1  <x-iJ-^j  4.jj>>L>.jj  ^LAuIu  t  ^  *  c-tsc-i-t^ I 

.  4-jj>. 3^-4-!  fiL4-iLc,  O lj-4-»rn-u.a  (J-*  L)^  Liia-ii  ^JJt 

j_4-tJl  (J-*  ^  j-3Ii-1  lA^  uLiLiJLl  ^1  jJl  jj-* 

,((  L^i:>.j  i  0-4-1  (jl  (j-t-i-o  (J3^  I  g)  3  l-s  / 11  oJJt  Jju  i4_ij-Sj 

(J->»-)  Luajl  (_)3aj-Lll  u-iLtill  ^1  ^Jl4-13  o>-j 

oUl ^_jj>Jl  Qja  c-ijrttJtTiJ  clijt:>.  L4-4  ,  ^1  .>»j  .tl  ^  jJl  l_i^L>.  V  jJjI i>J-A 

1 JLA  ^ i  O-U  lA^ j  ,  <Lo  (j ^LJt-u  ^^j.4->»i  1  tJ ^  1  1 1  ^ t  ^  ' 

^Lc,JlJ  L-tuVl  uLiLit-a  ^1  Qja  (Jjls  JL»-i  ^-Jl4-1-^  iL-tijj-a  ^4i:>. 

I^jja  oJ-StJ  1  ^_^3j  1  ^  LA  '  JL3^  ,  4-4j1j-u  ^^^33j»4-U  4-t-t-i-aI,  1  ^4^  ^ 

,  JL>.!  ^  (J-*  ^  OuL^  ‘ 

Bacterium  ^j_oj.SLp.SLjj_^3-d-^  iLoA^j  ULi  l^J-II  ‘^'j 

iLysozyme  ‘-^5  5jU1  4  mij  Lysodeicticus 

' dr'  ^ '  '* '  d t  gL^LJu-t£^l  JUt-i  i^JLihXc.  <0 1^^-Li-uJ  djLXI  i>lA-^  JLi  ^  '  4  ^ ^ 

<LL^_>J  lj-lia_i  * 4_j^^Lc,  5_4-^  (j^  o' 

.  '  ^  '4^  A-lo^  L^H-u^La  uLa.^  t  ^  t  ^  (d_j^^_t_>J1  «;Ll4_i£J1)  4 Li 

olj^^liliJ  <Lu_al!Li  L4-i-oL>.  i i-iL:tJJ)  jJL4-a^1  1  jla  o-u  ^ 

.4_JLi]1 

Sj^Lj  ^(Ja jJ  «L:t_uJ  l_t£L4-4  i—SLiiilt^l 

(J/lLi-u-llI  1  f—SLilu^^l  ^4-:^  J-3^  i^_L4l^  4-t-ia-Lo  LiJJ3  ^_1>-*-*  OtP 

'  '  .■  Ln  •  '  ^  \.\  . ^ "t 1 1  ^j-c,  SJl-jjljJIj  5_L43_>J,1  <— SjijJgaJl  Qja  (j-^ 

(^palj— *Vl  j4_LjlJ  4_u LLajj-^  1  <LL>JL1  (jy^  fiLa-t-aj  ^  '<^  fiL-u-OJ  ^-l4-1-^ 
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:  [^1  1929  ^LjlJ  1 

i^jij-S-uLll  CjIj^SJLI  (J-*  variants  (dilj-ilJLo)  cii_t^  Lj-t^w 

^L£j  ij-jIL>JLl  4_t-!a_Lo  (jr^  LuL>.  file, Cj  Ll.t-LH-al  1  j^^LlLs  i  jj-*  iJJLlA 
lLUj  JljV  i 1  Cy'^  \ 

tj!  CJ  t  J  ^  ^ ^i-A  I J  ^  1 

t  S^uSL!  I  cjjlXl  _d  a  t  >Lj  ^  ♦  1 1  CjIj^^SLI.1  Cj  I^^Cn.tj.a 

,  (( (^Q-LiJtjJl)  jJ^l::t_iVl  5j-jL*-o  L^l  ^-L^aljJl  jj-*  C-tSc-u^S 

^ j  ^ « t*N  <  i  fiG^  L^  ^  ^  ^  ^  ^  1  i  jj^tSLJ  1  L£L) 

tCjLiijl  4  ^»j-La^  ^j^?e_Li3  a\j  j  iljjJLa 

G)l  (j-*  lLLLi-uJ  SjLiJLc,  CjI^^  ^^1^1  GlP .' ^ 

5Jl1  .^tl  ^j_(it_i_uj  ^  ^  ^  '  4_jjLiajtIL<jJLl  fiLS_iLj_u  4ILi_lL<_u-o  (j_u_4^ 

(j-a  1  ^^1-0  5  JLC,  Jju j  ,  ^i-u->J  1  5 j  ^ ijr^  ^ (J-^^  tlU^  ijr^  ^ J 

lLLIj  ^c-j-SJLUJl  p  '  ljLc,l_i_u-o  Cj^I_>»J1 

‘^'j-5^'  ^jj  5.:^  .  /" , ,. a  '  j^^Li-u-uJ  1  c-aLtfuTi^l  Jl;^  iO-3^1 

i  L<i-La  *  4rL.t-LH-aX  1  JLjJjlj  t  LaLa-i  ^Jj.2_cjl!1 

4_3l_fl_iiJl  filjLSjJl  C?^  lS'  CjjLrt-i 

CjIjj-SHI  «Lj-3  o'  (J-^-^  cr^  O-^-*-^'  o' 

^  O  o'  i,y-^3  *lO^'  '-Gfc  «l^lj  iSjJij^JjLll 

9cjJL>.  03^  o'  O^^-^  LS‘j-J'  ip  1 11-^1 

^  j>  " 

Q-C.  ^Ljua_^  *-_)Li£^  c-JiSG  o'  ^-Ga-l^  1928  pL-^ 

L^V^G<_u  *  ^l£Li  o'  0^-2^^  ' JLA  44_ijij^JjlI1  cjIjo^LI.1 

JL>.i  LiJJj  i>JLc.L_uj  .c-tlaJl  CjLLI^  5!iLflJl 

j-juu:isclh  i^OjLc,  4(JI_>J1  4_»_j_LLaj  ^-ujJLs  o'^J  'f*' 

(J_uj1j-j  *  a"  /  iS  5  JLiJLc,  fiLw Cj Ll.t-LH-u.a 

4  5jL>.J  cLLjj>.j  (J^  4 Cj iTi-i-LLi-aX '  aJJt  (J^  o' 

(j_u_ilj-j  p_J  •  (J_<j_»_i  VL?e_a  (J_uj1j-^  ^-i-oAj  GljijJl  ^_^JL>.i 

(j_44jlj-j  jLc.  LoJ_t^j  ,  '  ^ ^ ^Lc.j  \J-^  J-*  ^j'^l  lLUj  Jju  4_4_4jGj 
aJJt  (_)2aJtJ  ^Jua-La  .  U»  ^"t tl'A  .  j-t^iisllll  o' 43 LLlJlLljxa  ^-ujJLs  (jl^ 

p3  44_jJi  jJiiJj  4o'-^^'  *-i:>-i  43i  1 JLA  ,(j_44jlj-^  LaIjIj  Cj1"i  i  m  i  <i  U 
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-ilul  j-11  ^ ^ '  3-^  1 JLA  » L ^  1  . >»  a  1 JLA))  t-i-*-i  (JL^ 

.4_i_uljjJl  aJJt  Qja  fiLo^LZi^Vl  5j-S^l 
4_L^t_<_u_1. 1  5j  I  J  L>^  O-^tt-i  4  clJ  JL^  La  j-uj^Li 
^  CjLLlIILo  jJ,l  ^la-l^  cILlS  La  (J£^  ^1  4  1928  t 

I  iTitl  .  4  )  <>>L>J1  fiLLo^j  L^Jijj  ^ji  (j-*  VjU  cQjua-La 


(5*), 


70j  60  iyLj  ^j-^LilI1  j  ^  "-tl  ojl£^  5jlj->Jl 

L^jl  tiJJj  JUuj  4^J^j  ^  j_a-l!  «Li_4_uLLa 


5jlj-j>JI  <:uL^jJ  I 

tj^_^  .CjIjj^I  j-a-ti  fitaj^L^  Cf^  ^  i^\ 

Jl^  OJ-^  o'  J-i:^  Cy^  4j(>i«"a  fibl  JLaJ  Sjj-^jlII 

.  ^J L>.  (J£^  (jr^  '  ' J ^-La-l^  tj (jyllJ  1  5  JLS LJ 1  C.«-L>.  J 

4_J_4_U  L_4_41_>J  Ll  t  1  Jl:>.1  Ulllj-U-U  SjtJU  LiJJIi  (J-^J 

(_^iaju  ^Li  l-^L>.  5  tj  t  ^  1 1  djj.  Us  Ml  1  ijr^  CJ 1  j-tia L:t_a 

^1  «L:t_u_Lll  0-iL£L5  .(j-^-*-I'  (j^  ^^_4_4j_4_4j::tILi  ^a-^V  asthma  3JJ-I'  ^^L»_i 
JjjjLJ  ^1  .^_^y_4_u.^  J J  Ln  ^  1 1  4  ^  t  1  Jl:>.1  dulj  t 

JLi J_>tJ  (2>^La-i  c!l4_jj:t_i  4 Li  ^jyjusjua  t  ^  1  ^Jj  LlL  1  jj-*  (j-^-»-J ' 

LLj  .  1  5Lilji_a  ‘  L^_La  1  CjL-sS^L^JIj  ^  4jj_A 

s-Laic,  '  j-l  4?-1^^Li  (J_ali_tj  spores  (—sVI  4 " <  1  A •  1 1  ciul£^ 

. ^1 V 1  ^_j_a.j5E_ILl  ul) L:t_4luj-_a-i  5 1  5 J Lc,  L^ ^ILuTu-uj  jjLn  At  1 

4  Clt-ge- J I  t  A  ,^.  A"  1 1  ^^LLajj-^1  t  1 1  A"  n  LJl j_a 


~y-  ,  CjVjLLs  ^-uj  4_j_3  JU>. jJj  V  ^j_!la_a  j-albt-a  4_La^ 

^1  4_a_LS_>Jlj  .  5j-4loLj-a  ^-Lais  j^iTt^tt-a  Cj->o  j-jIL>J,  1  1 JLA  ^^Lu^l 
‘. Penicillum  ^j_jJLj_4_4j_LlJ1  4_ijLL3  ^_^j_ali-t-i  ^-Lais  (j-^^  o'  *^0^  l^LlII 
^LS-3  0-*  c?^'  O^  O^ 

•o'  C:r^i  OtH^  .  LjLrtJKj  jJLuaJLl  1 JLA  1  a I j 

c-^LtfuTt^^'  Ojj!  ^LlIojVI  Cli-iL£^  L^l  L^j'  ljy~^  oM  ^LIj)) 

JL>J'  t  Aaj""  L^jSLlj  4  4_j_l13j-£:  a  a  1  L^j  ,  (J/LL_u_l^1 

j  Lj_i^J  1  ‘0^  '  Cr^  fiLLaj  -i ' '  Cj-^  ^^LLa  L£^  4J_4_4iL_u 

Oj^Lj^I  ^_^JL>.1  j-xIIiJ  [^  jJl  cflcJt-iJ'j  44-_)Lt^  ^L-t-a^  c-dtSLi  ^j-ais 

»— «_;_j_LaJl  Cj  L^tt_a j  4  Cj  Ljj-aell]  1  4IL^  La-a  4-La-L*J  I 


ISO 
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^LjlJI  1  j_a  ^Lc,  (j-A_j_jLj  CjjI 


Ji_>Jl  c_t:>.Lju3  i^-ujJLs 


(6*). 


(_JjL_ujJ1  V  i j  i  (J^-Li-u-Ll!  1  C:r^  (J_t-!a^ 

L<i£^  t^i-uj  lA^  lJ*5^  LA'J  LjjlAa  I  cfli_pe_i  4_<iJ^UL1 

^ ^  ^  (J-^-*^  I  J I  fiLuIa  L>J  1  4lLi_IILj_aA  (3^^ 

4^ cjj  jl>. j  1 4_o^j  1  5j  ^  n  4-i-t.tjJJ  Li  5j_j-4-4  4_u_u  L-to^  L_u  Lt-fjjK  1 

L^  “— SjLc.  j-^  ^L»J1  fjja  c^j  ijy^  Jj-j 

g)  , ^  A "  ^  1  ^j_j_i_o  (3-jia  jjy^  it  1  JLjjlj  ^-ui-la  CL«Jjt:>.  jjylLl \j  (j-u-i Ij-J 

(^^l—iJol  (J-*  (_>-ia-L?e_ILl  1  3>^  O*^  P  J  ^  ^ '  (J-*  3 ^ ^ '  Ij-A  cl) ^1^3 

CjI  JL>.Vl  j>J_A  j-u_u  ^1  Cr^  Cli-)l£^  ^LajCn-oX  1  cl) LLt-Ln-a.!  1 

L^ljo^l  j2>^L4-)  V  Sj-aLIs  ^-ua-la  filial  ^Lol  i^_jj:tjuaJl  LAjL_u-o 

4_^  4-<a— c-Li-o  4_)jc:?eIL!1  JLijj  (jy^l  cLs^gj-xlJl  cl<-)L£^  llij  Vl  Ltlaji  ^jVl 
^LlIoV  iSjj-i-uSLo  cl«-)l^  aJJt  Cj1jl:>.V1  4J_<_aL_u  Qja  5Jl:>.3  4_SI:>.  ^1  .  fiLlll 

.  (-_£  LcuTi^^V  1  4_u  1  jJ,  1  <CLu3j-3  ^-ua-la 

3^  3j^  L)^  l_£1^3^  ^j-<a-LtJl  <-_3  Liiil£^ V 1  (jl^  ^^3 

SjL^l  (j3-c.  iGeduld  j  ■  tl  W^j^J  iGeld  JUl 

1  j  K  Jjj  Ml  U  j-A  Lajj^I  jLo^  i  Gluck  cLa_>Jl  ^  \  c  iGeschick 

jJ  LilL  1  (-_3  LcuTl^V  1  1  j_A  ^  1  tA£jJL  1  (J-*  3:1  •  drcL-ol^  1  <-_3  LciiTt^^  1 

4-^jl  1^  U  tl)'  Cr^  i4_l^  ^qJLjlJI  j^Lj 

.  ^  ^((  1  ^  jlSj 

Vj  j>^  ^  54  \\  ,^t,l  ^1  j^JL)  ^1  LcIiJ  ^  «j-^))  ^1  4_5j.5_>J3 
ljL)i  ^ISLo'^G  (3^  ^  LiUjll  (J-*  cl)  Li-lli-o  1  cLiu-uj 

^j-)j  j-fisc^  c-^Lcul^Vl  3^'*'" ' 

4J1L0  ^LiiLb  ci<-)L_u  ^  5  ,"■" , ,.  is  4j^kjojJ  3j^^  ^-l<^.Ib  lj^ 

jc-1  ^_^-IlI3)  ^j_u3  1  jLA  juu  LaLsji  5j-<J:3L>jli  3^ 

'•L^>^'  5j-a  ^  lS' 

< >.""  4-0- Lu^  ^£Lj_uj  5j5^  jjy^  (j_uLiJuVl  SjLc,  3-^*  (^-La-la)  tjl^» 

4_ailoe_a  4_^_L4-tJ  1  U>  cl(_)L£^  ,  3^^ '  *-l<-t£^  [^  jJ  1  ^^-uSLJ  1  ^iTo-J.  1  5j 

jJ_jL5_a  GL£!_a  3-*^^  L)'  SjLc,  ^^ITli-uj  ci<-)L£^  j_5b  ,(j_uI_l!1  pt^.#  ^  Lix, 
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LJu  ^  ^  1 1  <^  / ..  (.^  Jluj  L^_l<_u^  1 4_u_o»  ^  1  i  1 

5jLc  LiJJj  l-«  IjjUj  .  ^1  «>>  At! 

La  i(^  jlJl  ijJlIi  j  i  t ^^Lb  CjLo  :  ^Luj-S  i l^L-I  (3^^-*^  o'  tCjLa-lSLil 

LjJ^  (4^J_<I/)  li  La^-i-ul  3^^  j'  3-*'-^  ‘0^^'  ^) 

S  ljj)< , 

3LLI  ^—La-Ls  fiLa-jj-Ls  ^_5-L:  fiLa^uj-Lll  ifiLi_i_ol_LLl  aJJt  Lol 

(^jJl  4lLuIL<_aI.l  3j^  l>^  o-ijL^Jl  3^  i (5-<.fj.L>J I  j^yjt  S^^LtSl! I 

1 i  LLo  35^ 3  * '— ^Lfiili£^Vl  (^ jLl3  3^'  3 '"■  ^c_j_u:3 i 

cl)  1_l_lILj_u  1  3.'^  3^  4_uj-A1  cl)J_)  CjLtjVl  ^  S''  ^ 

3_a  3^  3  < .  1  ^"  •  a  i4_jl^  aLSJL  1  jl^s 

(—LLlSLll  ^-La-Ls  3'  4jtj_LLaJl  t _ ijLrt^  3-*  L^J^'  4_i_c:t£: 

,  (( fiLi^  3^  ^ Q-i-uJ  ^  i  L^-I^ 

^Jij_a_L»Jl  cl)  1  jj-SLi. \j  ^Jl-SjlII  cl)lj^£m  J-4-)  ^-1a  3'  ^ 

*-_)L^1LI3  U~^  ^J) j-cu-l  1  cl) Lola-tlcL  1  LiJJj^j  ^_ac:t3 

fiLuOoj  i  JL^^_<i_uJl  ^-t-^  LLfc-coJl 

Hemophilus  (Si^jJJl)  Suj^UJl  Ij-jjiojVl j  iSj-a^l j  tparatyphoid 

i Pfeiffer’s  bacillus  CjLu-^i^  1  -  influenzae 

fiLdLLiJl  u_)j->Jl  JjLJ  lj-)jJLfljVl  aLj  C-i-i-i-i-u  L^l  (1  U."w)  3-^^ 

3'j-^-^'  (jy^  4_l^:>.  3'^Li'^L  3^^^  iaLlijjJl  ^jJl  cl)Lj£L!  LjJ_a  3j^'  (1)^ 

t  n  \  -W-j  3*  OJ-^  4  I  '1^')  3-^^'  (J^*  o!  (J^  L)J-^  (J-* 

IjLT 


.  *-JjL:?e_1J1  i>J_A  3'  3-*^  (-1:4^  (J-^J 

3'  Flory  (^jjJLil  3^^'  5ji£a_>Jl  Ijy-^J  i4c?e_Ll3ljJl  4^L!1J1  5ji£a_>Jl  iilitjl 
4_£j-_a  3-^^  O^  o!  '— ^Liil^l  L^  I  LaLc.  j 

3iJ_<_u_L^l  3'  33>^^  J*^  “-^j)  3^  a  '  i3'j‘^^' 

Lis 3-^*-*-^'  ^  /a'^  L>^J  *  ^Lt-cl  o'^  ^-La-l^  30^  Cr^ 

fiLiijOla  fiUtjLlj  cl«-)l£3  3-^  l)t4^  VLaJUj^i  ciU j  3^ 

3 j fl  VjL>.  i3^'-^  3^  < 'I ■  L.  ^jLu  3'  i_3i  ^Llsl  ,cLsL:>.^L  ajL^l  La-« 
SjLil  aJJt>  3'  ^1  a^fl  lUj  w"^".Ct  ciuL^  (J-*  ^LlUI  S^m 


IS2 
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^j-Laj  Cli-iL£j  \jJt  ^1  JjLJ  l-.<i^  0_u  ^J-11 

^1  Ijy^  i  (2TA_ILC,  Ll_U  (J-*  (J^'  J-*-J  CJ  Li  1  J_J_>J  1  t  ^  JLt^  ^7* 

^LSLa  .  4J j-jL  ^  n ^  ^l_j_SJLJ  ciiLcL-o  ^LtiaJLl  Laj-^G 

,  fiLc,^gj-Lo  ddc. j-lLi  ^L<i:>-  (j-alaJLo  ^.(J-^-J  4_i_ifoi  ^Llj-oIILi  j-aVl 

LiJJii  Jju  4J  (j-^  (^j-tLi-u-uJ  1  ^Li  (J_a^Ll  4_i_j_r*JLl  5j£Lill  ^-ua-l^ 

IjLA  tjL£j  V LajCn-o  1  fit!  JL>.j  (J-*  4^ LLLalu-u  1  4_<i^ 

(J_<i_=»o  c:ii-iL£^  ijT^^  ^j^Li-u-L J 1  fiGlj-GsLrt-a  (jj-Iji  (jy^  3-^ 

CjLu.^;^  JD^  ^-^3  4^ljua  ^Ju.^  jL£^  V  Ulj-c^ 

.  ^  J  ^  < 

^«_c,Jlj  o_iL£^  cjULc,^!  (JjLfiiAj  V  i  LjjL^  ^-jGJilII  ^i-u^  jJIi 
JL^_»_a  (J-Ii-a  iCjL>.LSJJl  (J_GiAj  l-4-iJj  i(^jLo  duL-u  ^  ^  ■"■"  ■  ■■  ^  ^LiVl  lLUj 
[^jJl  d-ilj  j-*Vl  L^Il£: LtjuaJ  ^ILS  .  (j_u^Li  j^Iu_uLi 

j-_j_Ga_>»J  JulC.  -t  .^tl  ^j_a  lA^J  tiJljul  4_Jj)J_<_uJL  1  (JGj 


Cj  I jj-SLl.  I  ^  ^  j  ^  *  dLlj-u.cui.1  ^IGjI  CjLu^i^ajLl  SjsLuai  cuULiL!l 

,^^GLj_u_LlJ  1  fiLsLual  ^-ua-la  JL>.^^  .^iSLo  (J£^  ^JijG-ulII 

^ja  <^tl  ^  1 1  ^ jLoIlII  1  JU^  lA^^  .  4-4^1 

^  J  I  <1  tl  4_j^^^_illj  (1)^  ^  j  t~>  1 1  C^<-^-lJl  [^^Ij  ^Lol 

. ^  1 1  ci,j?e-LU  ^  * Ia j 1 1  />lt  ^JLaj  •-AjIj  J-J 3~^3 

- 

4.^^JLjlI.1  ^j_u_<_ul  jl^jlI.1  1  jla 

j.^  j  \  (3:4^  l5'  (J4^  cfl(JjL:>.  ^jl 

p  ^"t*  <n  ( .1  (j:jj-ll  1_>JL  1  ij-<-ui  (j-*  lA^  ^  if  <a  1*^  3!'*  LiU!i  t.  <  w  .1 

j-GsL^JLI  4_LA!i  Li^  j-ujLLJ1  JtP'  3-^  Ct^ 

(J^  (j^  ^jl5_i  ^1  3^^-^  (j-* 

3  l-jJLc  3^  ^  3'  3'4>^^  , « 4_(_u Li:>.  j  \  43ljJa 

4_j_u L<j_>J  1  3_j-^  <A  , ,.  A\  4jLi  Lc-Lilajl  ^  <  lA^  iLiJJj  3-*  l^-<-uVl))j 

(4) 

.  \(  4^ 

^LUjLi  j-xl  JlG^  :  4j^^_jj>.  «L?e_u-J  4j  d-iL^  3'aJL_u_lA^  ^JujJLs  ^  1  JLitTLi-u  1  3' 

3-*  JJ-*-l  4_Ljlj-u-b  di iTt-t-LH-u-a  ^A-s«  <  ^t-N^  \j  I  Lj^ ^ui-ut  3a^^ 


ss 


plaJI  6j3jju> 


^  \  r  lillu-u!  4j^Laj 

cl)  LuJIu-ol  1  j1j-<iIlj_u1  (lJL5^J  -  43jLC,Lj_u-o  j^jJl  ^  .  ..Cl 

07-^  LiJJj  JjLJ  cl)L)  fiL_aAj  ^-ua-l^  Lfli  ,  <LjJLi11  j-xIojlJI  c1)1  j_u_uJ1  ^Jl jJa 

iGlj-tlsLre-o  jl  ^i  I  ritl  filjLjtjl  (J-*  (J-aJL_u_l^1 

cl)l  JLj-l*  lJ^  ijr^J  ‘  ^  940j  1 930  LAj-xIj 

^-L<a-la  (-_£l_iiilt£^l  i^^Lt-u-uJ  1  ^^t-u-u  (J-*  tl)^  1j^£Laj  ^  (jjjTtSLiJl) 

-I 

jlLc,^  ,  1922  l^^-j_L>ijJ 

iJ^J-^Lo  C-lt^  .  Jljj)  <7  t  ri^t  ^qJLjlI  llillu-ul 

tji  (j-^L^-ll  (J-*  lJ^  Lja  fibl  '— LJ^ 

jljuI  IjJlI^-a  ^Jt  L4-4  ci)jL^ 

i  LujlJoJ  ^  l-N  1 1  jJjIsj  ^^iSLll  1  LjjLa  ^-(-<i-la 

(( j_dl_L) JLIL£^))  jJ_^.jlj  ^L£j  ((C—dlLd  ^__)iajLb  ^  SJ.‘  '*'*  L)^ 

uLi  1_>JI  1  c_t^jJl)  '  fiLljt:>.  (j-*3-^  ^ j_i_u  yja  ^SLUu  ^  i  ^  1 JLC,  1  4_i_u.ill 

fiL:t_<_ajVlj  fiLuj-csa^l  SLlSJI  ajjJu  (^jJl 
Llj  .(^^-A-xiij  o-i-ujjj  (J-<j-*-i  LiLiio  ^jl^eTli-uI 

JL:^  ^ji  y\  Ml")  JL^  icULiJll  ^jjij-^1 

(J^-A-xliJ  (Jj>.  Lo  y[^j-ujj  .^«^lj-:>Jl 

t  ^  ^ t  tji  (J«iLj-uJJ  5J Li-u.1 1  ^JLA 

•  ( jj^liSLcU)  SjLuJLIj  .t-stl  (jyllJl  (j-* 

iS'^\  ))  j^lcuL)  Jl^^  \  i^LS-o  (J-* 

4_j_* 1  cl)  1  j LtlaJ, Li  g>  j  Us  •  tl  ^^LjlJI  ci)L^L£Lal  (J-*  lIj' 


ua  A  6  2  L^l£i  5JL5-«  < 


^1  (2>^L4_)  V  (1>^J  *  (J-^  (J-*  ^ t  ^  fitil  c1)Jl2I1£:1 

(J.j:t_L)  ,^/aJL_u_L^  1  ^1  J^j3  L^jV  i4^LILo  jJLSll  IjLA  03^ 


fil-L)  L^  JL?"^  ^  *  3-^  (^3^3“^!^  ^  tl) '  0"'^  ijr^  *  tJ ^ 

LaV ^  '  cLi:>.  5_)j»tl5  4.aji£a_>Jl  aJJt  cli-)L£^  LflJjJj  .  (Jjj:tSLll  ^J^l::t_)^U 

(^jj-Ls  .  jJij-lc.  ^j-uiij  y*^  ,  y Llcu-lI  1  5_4i^  ^j^Lcu-uJ  1  (JiiiJ 


jL^  pLoJLc 


4_jJLj_LLaJl  jlj-oil  4J_«Ltiu  ^^3^  (j-A-Lt-tjJ- J I  -  lLUj 

(j-*  j-J-ijso  [^jJl  1  LiJJIi  ^ 

1  j^palj-aVl  fil_L:t_a  1 j-iiiC,  J_^  (J-^ 

j^Vlj  .  L^ILui_a1  4jl  JljVj  •  ^-ua-la  tfltJt-i  LoJlI^:  fiLuLLaj^^-^l 

<ilr  JL>.  i  ‘  j1j<?mi  (J-*  >  'i^t  (^31  c?^*  tjL^  tillii  jj-* 

(J_4JtIu_ul  i[^JjJLij  (_)-£3l_>Jl  p  I  rintl  ^-UjJLS  CJ  LTl-I-LLI-ixA 

L^ITl^  igonoCOCCUS  ^^i_j_<_uJl  CLuI£^  UL^ri^  ^LiofliJ 

5_jj-Jl  Cjlli  4_a C.(-j:fc-<a.j>.  p  ^q-je—Lo  j-j  J_a  ^  j  t  4J_<jJtlLj_u  1 

^j^rr  Ml"  1  j_A  ^Lc.  J  ^  .  pneumococcus 

. t^/A-Lt-u-uJ  1  ^U-t-i  1  jjLj  ^  tlTAj>.  4lL:t_i  jj-litTLa  i (j-* 

^  1  Ml  f  1  tl  Jj-c,  [^jJl  J_4_iLJl  5j-iIljLj_<u  llil  J  (>n?tl 

Li^  Li  lLU  j  Jju  (J/A-xHiJ  1  O’A-xHiJ  J  5_jj.jj»i_uJ  1  4_ij  L=*o 

^  J  '  ^  ^  ^  iLujlc,  jJ  1 JLA  '  ^  ^  'A  *  J  Lola 

Ijr-^  j-4_L1  J  j  I  iitl  J^*  er^l  (J-*  (1)-^^^  Cr^  Jj  (■^->J1 

jJj  ^LLiV  C1i_iL£^  5jLi.>Jl  Lot  (J^L£^  5_i_ajVl 

L^  Jij J  J_^  i (j-^-»-1 1  (J^  ‘ j^/A-Lt-u-uJ  1  (J-*  ^ ^ ^  (J^  ^ '  (Ih*  ^  ^3^ '  2  •  .>>\ 

^LS-jLi-uJI  cLIL<j.j>.j-j  ijr^J  (L_ljjJL>.  *— ‘  ^ 

(^^^Ll-u-LiJ  1  jl^^-alu_ul  ^JLc,  ^Ll-oa  C-tlinJl  ^qILi  5^^-u_uJ  Luajl 

VJ  ijQ_AJ_»_i  lj-3i  (^JLC,L_uja  i  ijy2l\  ijJjl::t_a 

^1  t  2  ,^."d  Lojjuj  ,  J-u^jrtTJl  Jju  ‘  4_j_lSj  jlSJbl  Jju  ljJL:t_a 

usLoflij^^l  i CjjJLI  ijy2j>.  4s>- j_<j_>JLl  ^  ^  (2>^L4J  (J-aJL-oI^I 

LiJJj_i  ^LlSJJ  ^Lo-l  4_tSL!j  ,^L_uj^iJ  ^j^Li-u-Ll!  1  fiiLtAj  ^1  (2>^L4-i  Lo 

I  t".  .1^"  Sj-a  usVI  J^' 


1  j-SL- 1  ^t^uTu^  (j^  2000  J— ij-s 

La  J_Lc,j  ,  ^_Lua_a  fiL»_aL>Jl  j-alut-a  1 ^ IjL^j  ^^-:!-^ 

fiLcljj-J  4_L^_l13  4ju_u1^  (^LlLsLi  ^iTl^JLI  J_ij)j3 
Liajl  Jj3:^  Ly^J  wCjLujJJI))  CjLIaj 

5_<_u_i_uJ_a  (j-*  '  '^Ls  i«LuLLajj-^l  ^  < L 1 1  C-Utt-iJI  LiTuTn-u-a  Qja  ^Cut-La 

The  Lancet  gcLua  5j-aLJ1  4jj.jj-<_uJ1  fiUjLsu  ^uLu  j-xHu  Laj-i^j 


IS5 


plaJI  6j3jju> 


uii 1^  4^LLajj^1  t"<l  t-\l ,  ,.tl  ^Li^j  ■  t ') 

iSjLjrtlLll  cliLiVjJl  i i^^Li-u-uJ  1  ^lluV  (J^  (^3^ 

5J  Lj_uj  cjj  1  j  i  1  j£Laj  ,  ^  1  j  jJ  1  j  5j  L^  1  j  tj  LX  1  j  1  *.  ^  j 

(((J_<ulX1))  jjLso  JLjjljus  (^^It-u-LiJ  1  ^LUjLi  VL>.  CjI  JlJ  4Jl 

^  Ijjt-J  \  (j-*  0  ♦  OOS  -J 1  tl) '  ,  j-uSLj  aj  LSj  I  ^  ^  ^  (—3 V  Li  j^jjlAj 

^  ifibtjj^l  fiUlj^  jj-*  (Jl>*  (J-* 

(j-a  300  (J-t-iS  i  (J-*  cJ^Li-u-uJ  1  (j-*  (j-*  I 

^j_a  ^ Ij-C,  I  j  I  500000  jJ L-<i-^t^Ll-^ Lj  Qj LiTlv  1  '  JL^  i ( _ J 1 j-tTuJ  1 

jjJLILLI  (^j-tLi-u-LiJ  1  (J-*  ^  O^  tJ^  (^j-tLi-u-LiJ  1 

CjLiLusJ  4_>JIjlX  4_i^I£^  4_ui5LJ1  QjJt^  ^  (jr^i 

.  1919  ^-ua-la  4_i  ^oJLrtj  ^5*3X1  j.  ^  t-.  1 1  *  *-_)j->Jl  «;LiL>Jl 

gG-t-b j  J_SJ  (3i>^  ^1->»J  j>L>iJ  ^-ua-la  (JjlS  Jj  lJ^  ^31  lJi_i£L£ 

L<j_£^  p ^  '  4-tfu-Aj  ^Lol  The  Lancet  3JL:t_a  p ^ 

p_^JLi_*-a  ^  .5Lj_>Jl  JL^  Cr^  tiJlj_Ljj>.  pX  p-^V  tjJLSj 

^ ^ ^  ^Liiu  15  Li-li-o  p-i  t gLt-^i-o  ^1  ^1^  g.^^1-0  ‘  ^ ^  ‘ '  "^3 

p_^jl_>»j  CjjI  ^1  1>-^-55-A  (Jli  .LiJJ5  Jju  jJLuTo  fitlc,  1  jJui_Ljj_i  pJ  1_4£^ 

t «l_u LLajj-^ I  gLutlaJl  gtl^JLl  gLo^Ln^l  ^^1  ^^jVl  5_jj.jj_<_uJ1 

I jLAj ,  LSjLj_o  L^  LsjJlt-o  p^  (^^Li-u-u-U  g>  4_jj>.^1jlJ1  cjL^L£LaVl 

pLtJ  GJLS-jO  1  :fl  jj-*  1.1^  . ..  iS  jJLSXl  JLlAj  ^-ui-la  L-* 

^J1  <a  ♦  "( ( .iVl  VLjl5  lj,^t->a  (^1  Ml}  ill)  tjl  (jjjJj))  (Jj-^  1929 

G_ij_Ljj.::t_ILl  1  p-G  1  J— ^  L-i  ^G>. 1  (3-^  ^  ^  ct^  (J-^-^  ^  J-lc.  j  1  1 

1  (3^  ^  jLAj  .  (( LA-L<-fjJ-LU 

^_^JLJ>.1  j-^  l£115  Jjtj  5j,^  Mill  t".  ^  Lo  ^Lc.j»i_uj 

jj  1  L^  p  L^  ^  ^  ^  4jj.j^i-uJ  1  1  ^Juj  jLt-tb  , 

^3^^^  (^5lI1  3-^^^  gLo^Ln^l  4_uj_till  3-^^l  C-JL^^ 

idijlj  CJJ)^3^1  ^^-U_uJ1  (5)L£^  l_4^  *  ^.l_4-<-uVl  ^^^5  ‘  Jljj)  <7  t  ri^l 

j-jGij  3-4-1  Lll  1  ^^1  5JL_uj  c_(ll£^  Vl  5_ijL>Jl  ijJl  jul  pTj  (^jJl 

t  ^  j^jJl  gUV  i^-ujJLs  Cy'L^^  Cr^  *— tJt-i  jUJI  J^l  o!  c^! 

c^l  ul^  '  ^  ^  1  ^^^-i_L.u ^  1  '  '■  ^  *  d(-i  1^^— <-i  1  p '  '“^  1 1  (^^Li-u-LlI  1 


IS6 


jL^  pLoJLc 


5  A 1  ^  1 1  LaJjlj  i^-uiJLs  llt::t_i  (^jL*  0-1  L-u  ^  ^  ^  \  fiLL3L>.Vl 

j-_j_i_uJl  (J-*  ^l— <-uj  LiUIi  c_<_S_£:L5  .  fiL»-o  0-Jjj>.l  (J-*  J-iJ-*-Jl 

j-_4-iLlJl  4_L:t_a  i  4_»_aL>.  ^-LuijSLJl  lillu-ui  i ^ 

.  jj_AjJl  (J-*  Cr^  (3^"  '  "J  lSJJ^  i3:L^  Cr^l  ^  mm 

^-Lo  fiUl  (jy^^  P ^"JL5J  L>^^J  1 J-A  Cr^i  Cf^ (J^  LiJJli 

t  1 1  1 JLA  lLLH/Vj  ,  5  A 1  ^  1 1  CjjLrtHJl  Qja  jj-*  J  j^l 

^.LjJjlII  jJ-j-i 

j-lii-tJ  5^L:t_t-!aJl  « 4_<-ia_jj>. jJ  1  ^Lc,jJl»  0-3^1  lLUj 

.  4_j_aL<_uJl  p  ^ "t  f  (g a  t  in?'ii  (j^  J-^-^  (J-* 

(_^L=k]1  4_L<j-C,  ^-t-<a-l^  *^tl  jLc,  LiUjll 

(j-^  ^—La-Ls  1j_L3L>.1  p  ^  *1  Jl^  .  Lua-i!  Jj^-ij-u^l  oljl_>»jl 

^-La-l^  ciJjLfliJ  fiUi  fiLs-jjJ  LiJJli  I^jlJLij  1j1aL>iJJ 

^-La-i-S  i  1 945  ^LjlJ  t  .  l-s  tlj  aL^'J-il-I 

.  j-jJn-aJl  i_La^JLi  La-Lu 

(j_u_a.j>.  ^-a-^  «0 Lo-  (J-*  LjJ  1  1  0 1 1  ^-La-l^  ^  ^  i  j 

5^^-iIaC  ^^^La-i_J  ^-ullju-a  0-<-u^  (— 

^_<_uJ  jjy^  <— 3j-tIo  4_Li J_a  5jOi^  ^j-u-a^  fiLuJal LaL_uj 

a-^  4_jl  4jL^JLu3!  Jl:>.|  3^  .  ^Lj-a-l^:  fiLjji_a:>.j  4_j.a-ijl^l 

^  ig "  ■ '  3^  (J-*  ;-LLa-l3  ^_a^:t-i  Lo  jjUu  (JjL_uj 

4-La-i^  4jj-a_LC,  iC  ^^.LiLsLjtJl  (j 1  <Li  c-ut-uTtSLa 

i^LLaj^l  <U Jj  j^Li-aJl  c_(It£^  Qja  JJulI  Lc, J-<-^ J-a  Ij  'JJ  ■^•tl  ^_jUi:>. 

fil-Lj-LtiaJlJ  ij^j-a£^Laj  j^i-A  jj-*  (J^  iJJLalul  (^jJl  *— iLi£^  \-^ljaj 

.  ja-Lc,  ^-LalAJ  <La-ij^  (j^j-^La  *»_)Lli£^  (J_ua^l 

.(_)-!3L>J1  iLa-ij-^  ^  S'  ^  03^  5^La  Ltiajl  [^jj:t_i  *-_iLllSLll 

oLi^jJ  lS'  Ct^  C;?  a  1  «tl  < 'a-  I T 1  ^1 ))  JjOa  j-IL^  4-*^ 

^^^yic,  jj>.  1  ^fjy-LM  (J^  (J^  L_£i^ ^  ^  ‘ Cr^ LjlAj  1  ^j-Oa 

(8) 

ja-lLc,  c_(Ix£^  ^  Cr^i 

^  1  <L<_u La^^i  1  3i ^  (j-^  ^  ^  3"^ ^ ^  lA>^ ^ 
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plaJI  6j3jju> 


i4JL£^  (Jij-jlILj-oj  ^  ^  ^  J  lS'  lJ^  ‘  1  ^Q^LrtTJl  V 

,  ^  ^ ^_L>J  1  u_)j  LSILI  c-tJtTJ  1  (—SjjLj  V  ^_^yILl  1  4_uj_>J  1  (J-*  J  ^  ^ J 

(J_4-JLJ  JL^  ^-ua-l^  Lot  IjLA  (JiL^-i  LaL^J-Lo  tjL£^ 

^ JLj^  ^ 4_t.a^ 1  ^  4.JL<_u L(J  1  C-t-tSLfl  C-t-J 

CjL>.1jJ  <Ui  4lL<j_lajl  (j-*  4_ijLj  (^jLi  JLULrtliJLi  <Lc,L_uJ1 

Lo  Ij^Lj  i((43LSj?eJLoj  (Jjj>.jJl_i  L^  ^_<j_i_uj  ?.L_uj 

<L!j-_Lo  JL>.Vlj  di-Lj-uJl  ^  Cr^  CjLc,L_u  C-t-i-o  (j-*  (J'^i-*-^ 

V  L<i^  ^^JLJJ^  5jL>.1j  fil_LjX,  (j-*  lS*  *C:rAi>^^ 

\\  ^  /  ,.l  i^l j_4_u  t«Lul  jJl  4jj_u_u  c-ui£^  Slc.  J^j-i 

^L£^  ^-ua-l^  ^jl  , ^1:^011  jJjj-fiiAJLi  ji 

jISLsLi  (JIu  (3^  i«GlIi  (J-*  ^lLj-usVI  jlSL^Vl  Jj-*  4_ijJ 

C?-^  1  1  (JJ->JL1  1^ ^LL.a.a  4lLijt:>.  5j_jj>.^l  5j-^lj 

^  ^  ^  Lj^ JL.4-(_<_u  1  ^  ‘ ^  ^  » IAs A  ^  <^  / *■ .  t  / . . 1 1 

.  4ju_u  1  jJ  1  1  jJ-lTiSLi-ui  (^j  1^  ^  ^ (j-a  Jl^jju 

j.^1  Lampedusa  IjjjL^V  c-Ji^  LjJiLo  j-Ui^  tl)^  ^ 

. « 4-»-u-a  ^  JljlLla  ^  m  <-_j  Lj_u_u  L^ITl^  4_Ld  <-_j  Lj_u_u  1  d)  l£^))  The  Leopard 

fibt  4jL^JLu3i  JL>.V  Ijlj-a  <uV  ifiGldlSdoJ  JjJL>J  d)^  JuV  d>^J 

L)L£^  IjLA  4_S_iJ_t^  c_tlx£^  ^1jl3  (jj^Li-uJ  d>^ 

^■LA.la  dj^J  *  LiJJ  j  fiCL^l *-_)lj-C,Vl  <CLlCJ  dl-tSLl  L)* 

(jSdi  IjLAj  i((  Vl  (j-o^  (Lj^TiSLiJl)  C-<-t-Li  d)^**  ^1  ^  (j^ 

.  <L<jJiSLIl  fjyj^xja 

ijl—Lj-C-l  L^  ^L5_i  5jLjj>.^1  <Lii-aJl  di-i-u-J  4jj.SLill  4_jjlXV1  d)'  ijA^ 

LILc,1_i  4^Lj_uj^1  (J_aI_>»j  j  Cr^ 

4  <a  'a-  1  a  id_anj  d>'  d)*  C:r^ 

Jlj>.  1  (_p3j_a  La  Jl_Lc,  i  ^ILa  I  942  ^  Lc,  .  dlL-u-a  (-_£j-d  1  1  ^SLL_u  4  1 

lj_A  di LLLi-u  1  4j-La_>Jl  Jlj>.  LjL:t_4_uJl  u_)L^I<JL  ^j-aJLs  ^j-ajL^eTn-u-a 
4dt  jj-*  ^-t-a-L  4_tSL!j  4L)‘-Ll1  (^j^lh  cLlLs^  .  (J^Li-u-LlI  L  4>J_a^  (^jjIAj 

L)L£^  La^  .djLl^_j_>Jl  ^_^j^Lit_tJl  (JjL_uJ1  4_lSj>.  Julj  j^iTlvI  d>^ 


a  "1  Us  a  (J_Sj  ^  ^jyJuluj  Sj-LLidLl  ^d-:^  L)'  ^1  ^-t-a-l^  dh* 
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jL^  pLoJLc 


4  4j^^.j^^-l.uJ  1  4-i^niJ  1 

^ t  ^  fiU  ^ t  ^ l£^  Lo  ‘  '^"  ^ * ^-t-4-L^  ci:*-^*"^ ^  ^ ^ ^ 

j_A  ijjLSJLalj  ^-L^-Ls  Sj-^-ii/  LcIiV  (j-A-xHij  (_3j-c,  i  LiLa 

p  ^"t  1  ,  ,.«^  tj^^-UtfuTJ  Lrt-a  1 ^L£^  ^-liLaJl  '  ^^Lul 

,  (( ^j\.Li-u-LJ  1  t  ^  t  ^  ^_L<i-la  ^1  L_£L^»  1 ^  ((ScjJL:tIb  1  jLo  (j^'* 

.^-ujJLa  '  L>^  5_3L:tjuaJl  (J_aI_>»j  ^1  4_^j.S_>Jlj 

4  <•  <• 

i5_jj_:^l  CjljLiJl  ^-Lul  »  Lc,L:t_iIo  Luaj)  ^-ua-l^  lJ^ 

i4jL£!_a  ^-uiia  (JJi  i^jLtJ  l5j^  duL-u  ^ ^ ■"■"  ■  ■■  :fl  jj^\LoL»Jl  ptA.«  ^ 
Ij^Uj  i  1  JLil  .>» '  V  Ljj_<j_<^  (jl^  t  ^  A  4Jj-Lo  ^1  (J-*  Cr^ 

jj  1  V  LiiirL4-i  tjL£^  t ^t-uTLu  Lo 

^t-u-l-Liruj  [^^Lj  Li-i-t-tro  1 j  *-_)LiLl^Li  4_»Jj  ciijt:>.  jl^  . ^1jJ1>. Vlj  4_i_>JLLi 

d-il^  .  LuJLtfu  411^  4_La  C.«ijL^  .  ^j-Lail 

^L_i_u^  cfl(.j:t— iJI  ^LrtJJLs  :  4J-<CtSLa  j-^  ^«-L»-ll  jjJ^x  LaLL^C,! 

t  ^  .jLt£^  V  g>  cj Lb Lxfull^^ V 1  j 

i^LujVl  jJLiJLtil/  t  €LS.S^tt_i  t5j-^  cLS-S^s-j 

,  j^J^Lo  fiUV  p  /  :fl  (J-4-»-l  (_^L?e_dl  g>  ^  ^  '  oi 

Jjl:>.  tjl  j-A  (j\Jj-^Lo  (J-*  («^L»J1  (J-A1  4  <a  1  ♦"m  <a  miI 

LiJJj  (J-5Lj  LLoLoI  j- ^1  ^2)SL4-i  5j-jjSL11  1_lIjLj_jxa 

*  JU  L>^  ^  ^  1  j  ^ 

^1  4_lIc.  JL>.J  i43Ljj>.  4_<i:>.jJl!  Lc, (^jjib  ^j^J-^Lx  jllL^l  Lo  JLt^ 

^_yb  .  4-lI.iJ  1  tj  Lj-uU  1  i  JLSji-o  4  4j^^_p»J  Li  iJ^J 

cPJ'  jlSLbVl  (3^  L<l^-0  lij  ,d)Lii-aJl  4>J-A  (J-*  ^Ijy-^  ^-LQ-la  (^j-j  L>^ 

(J-SLiIIiJ  V  1  IjLA  •  L^_t£:  J-J-*-i  o' 

jju-uJl  *-_)Ll£^  (J-»-^  L)^  * _ ijlSLll  t  llil  Vl  4jj.j?E_o  d) Lc, j-tla j_o 

jJLlL>.l  Jl^  (J-^^  laIj  4^-iLu3  4.^jj-i  (j\Jj-^Lo  doJj  ,^^-oJi^Vl 

V  '  '  L-n  tl  ^c_jjl3  Qja  4_<^ 


^1  aJJt  ^1  ^  .  4jtIL4-«3  4_t-^  c-dtSLi  j-o^U 


LjLo-i  jj>.L4_uJ1j  t  u  Aj.  1 1  jJ^ Lilli  ^  j*-'-^  4_4_aij 

d«-t-Lua  (jy^l  4_u_uL4_u^1  SjLLI  ^jyJt  ^jyill  dj LjjuiitdJ  1  j  /5o  \\  >-^llj  ^oJjlII 

.  di  Lb  LiTuTt^^V  1  L^_lo 


ISO 


pJbJI  6j9jji> 


i 5j£LtX  1  5j^_t-saJ  1  ^ JLA  *-_) ^.j.>JL  1  1  1  1  jla  5 L_J->^  0^-‘^3 

ti^jjJl  ^  ^j-oj-ul  (^jJl  j-A  .  1  ^ r j  Jl^ 

<Lj_»_<j_>J1  4_i_uLjj  5jLi_>J1  4I1^LL3J  fiQjJLLi  4IlLjj>.  IjLtJj^^  (j-*  (1>^^ 

J  ^  LjlI  1  \j  (J-^  1  * tJ  Ij-a  i-7^  ^  ^ 

CjjL^  (jr^^  JLSJLLI  Jj  *  ^  1 1  j  4_jJ.SjlJ1  Cj  1^  Ll-U-1 1  ^l-U^^^t-lJ  Li^  J 

i4_IL>Jl  (J->*j  5j^l^  1  ^  ^  ^  ,  fiL^—jiajLJ  1  fiGL^LxfuIl^^l 

^-Jj-LM  i^J-<jJLI  J-;U-0  ijJJjLJl  ^ILAj-O  i  <Gj  lA^  (J-AjLO  i  uLs  LiTu-lI  1  LuS 

(J£^  fiL^E-^jJl  LiUli  (35^  ‘lJL5-^  ij-xiiJtXl  t  t  ,  <>.itl 

^ Li-JuJ  I ))  cJiu-u^Li  ^^.tTujj  4  4_ijL^tlJ  4lljuLLa  J_t^  (J-^ 

.((L^^  ^jJ_4JU  Cj l^jLLJfc-a  V  (^T^Lj-oXI 

1  to 4-Lila  Mil  (J-^  '  i  1 895j-j_<iIu_<_o  jj 

L»-t.u^  I  LJujlU  ^^^tSLu  <— ^LJu_(^l^  ^U-LctjJ I  ^♦-Ju^yU  <— ^LJu_(^1 

J_j^l  ^LoaVI  (j^  J  Lfllu_ul 

^^^jJLso  jJlj  i  I  85  I  Cjj-^1  j-^Vl  A_jlc,  ^_:?E_iIlj  [^jJl  ^jJjlILi  jJalll 

ljU>.  $.Ljj_3l))  VL>.j  ,  <Lj_i_u  1  j  jJ  1  ^-ua-U  5_<_u_i_uJ_*  ^.aL^l 

, « ^j)j-j?E.j:t_ILo  ^c^-Lo  JlJJjlII  ^1  t  ^,,.Jtl  ^^jja  Cr^  4-i^isic^j 

4-u±Ji-i  (JjL::t_i  ^JL>.j  jjj_<jJjlJ1  ^L:t_tJLi  '  ■■  <  fiUl  <Lc,j-<_u_i 

1  JLtJj^^  lA^J  ,  gCufu-ULd  (j^G  ijr^  Lj^L4I1:>.1  V ^ 

^  (^1)  (J-^  iJ^J  Ct^  J  tj'  JL>.ljJl  ^LLaIu_ul  jJ))  fibl 

4_t— G  4_^_i  ^  ^  ^  ^L£LJ  ^ I  1 1  jLl£ 5 Lli-u  t  (]a^  ^^i-u-a^j 

^_^J_^_o  Cr^  ^  1 1  t  SlA^^J.* 

^jt-L-t-TL-U  '  .  ll-s  *  ^jGj  i^Urc-La  ' " - t  LaJLI^  i^I  l Cj  1 j-Li-o  Cj^Ij  Jjt_L^  l^J-tiGJI 

^  LiJJIi  ^^J_i))  ^1  cJtP^  f^Lo  fiL»-oL>.  IjLu-ul 

^Loj  J  1.0 "K  I  (J-<J^  Cr^  Jj_a:a_>Jl  «  i  <n 

CjLbLcIu£^l  ptA.«  ^a,  aJJt  (j-*  (3-^"^  ^  .((^L»J1  IjLA 

^1-C.j  .  j,"  I II  Ml  \La  ^  i  JL^j-o  oGGj>o  4  <ajl^«Tl  Jij^j5j 
jjlj  ju£L£^  jjy-LM^  ^^_<_u^jIl1  LoLn.  1920  ^Lc, 


MO 


jL^  pLoJLc 


iSj^  Cli-iL£^  4_jji-oL>J1  CjLLalj_uJl 

^_^IjlI1  j-uHiJ  JjL.LsaJl  IjLA  .c-ul^l  1 

fiL»_aL>.  fiLujVl  ulJ LuajuaitlJ  1  *-_)L:e_t-3  i  Sj-Li-u-u  ^i-u-UjJ  1 

.  ^  ^ ^  ^  ‘■^  ^  ^ ^  ^  ^  SJ.*  ‘  "3 

Laj_S_c,  fiLjItrtj  5jju  1937  ^Lc,  l_£1jjj>. 

.Niels  Bohr  j^_j  ^_y£jL4-ijLll  (^jJalll  ^LlII  fiLSjjLua 

^_^JU>.J  ^jj_4-tJl  1 JLA  3*  ^1  jJl  5l  ^_L!  (JjL_uJ1  5j-La.3 

IjLs  <dj_u:3j  Juja  1  ^l"a^  3jL:tJ  Jij^jjj  miU 

^j-I  LaJ-Lc  iCjLjjtjIuj  CjUjjjjjj  <LiIJ_«  JjLj/  5j-La.3  SljJJl  ojl^ 

^JJt  3^  {^\  Lh^  JLjJjlII  t«Cblj  ^^J-^->  35^ 


1  JJt  (J-*  tj Cy^  O  1  ^  l-<a-LtJ  1  (j-^  ^3  ^  ^  J  *-^  ^  4-lI.lI  1 

C-i-L^  . . « Lj  gl  , ,. ))  *__)j L:tjj  Lj Lo-  1  ^ ^ L£^  Jj  (jr^  ^ '  *— J Ln^  1 

Jl^cL^I  JlJ>.|  ^  ^  ^  t",  ,  ,.  1  A  t  3jJ_cJ1  «;l_Cj| 

t(L£JljjjUj.^^^Lt.tjJI  l^L^)  llLjJlj^^ ^Jt  LJL^  t4_j^i^nJl 

j-^lalu_a£  ifiliiSL!!  ' " '  t  1  jl ))  Sj-l^sL^JLI  JUu  3^-^  5^jLt-a_a  ^_4-<-o 

(u-iLHSLJl  lJlI J-o)  '  iSjJjLLo  jjy^J  i  '  ((d^LLaJl 

il)5^  o'  Li_l1i  '  ■■  *  ^  3l  ,  ,.Nl 

4_lj_o  3-^-^  lS'  ‘  1937  -  <=>3  t)£r  Cj Loj-ilaj  4^^_tJl 

35^  ijr^  ^  lLU  jJj  .  ^ jl  t-s  ."■  *1  ^LlVl  JL>.  i  <-_3Lflu£^l 

<uLx-iLi  Ua-fllbt-a  5_iL^_(Jl  3-^^  i  [^j  jJ  1  j-uajti!  fiLtCj-ll  ^jlHill  1  J-ALIo 

4_4^t^L}  3  '*** ^  ^ ' 

fiLjJ-^  ^Q_SL:tJ  V  JlLlJI  1j_A  *3^  1921  ^  0_1JL>.  ijy^J 

^1  (^j-1  tj'  ^ Jl^  fiLoL^_<_uLi  Lx-ilj  jhs  ■  -‘1  j]  43lj 

^J_3Jll  4_aj^Ul  CjIjLij^VI  Lu^jI  ' J .i Lt-aJ  1 

ljjl£^  t^^n-ajj.All  4-1  ^Li-ij-tl  Qjg  I  9  I  5  ^ l^  4j  1 

:^jJJ  1  j-iL^  O*  0^^  Cr^ 

i^\ .  ju^ j-CisK-A  3-^  oju-^ 

(o'^O  3^^-^'  Cy^  libtj  L£Ljj-oI 

.  4_u LhiJj-^  1  Sj-aLiXl  ^JIJ  3^  L-* 
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plaJI  6j3jju> 


.  4_j  1  j—lIs  L?e_a  ^L^Tli-uVI  fiLuaj-S  ^Lu  (J-^ 

4.^j^_i_u  5j_iIu_Ld  4_j_aijLll  43VL2_«  4jLbj  JlJU  L>^J 

i_la.il:>.!  dJjLoj  .  Lo  L^-La  1jJL>.Li  ^1  (J-\IL>.LlJ1  fiLtilaJJ  ij-u_>JLl 

.^aJL*Jl  L^  (j.ujl_4J  tj'  S-*^^  4_ajjJall  1  L^j'j  ^ ^ J)  1 1^ U 

j-^LjLIJI  (j-*  t  '»■  ijLualL>.lj  du^jjjua  4_j_LJj.aElL!  1  ^.jLliJL^ 

JUt-iTn-u  1  (_)l3  ^  O '  i-LiJa  Ljj-1 SjJLili  1 

1  JLSLa j  ,  <Lj  L>.  LUlTi-i-u  1  1  JLila  ijJjIb  jiLb  i  iJ  ^  L>J,  1  ^  ^ 

\  \  jjylLll  jj  jaJ-ii  (jLSLLLi  Lla_j_>JLl  (J-*J  fjja  Cluj-iIiJ 

Lji£^  4.^ 1^  cij.>.LLll  ^^u-t-i  L^jLi  i(*-_)LlSLll  lJiJJ-o) 

La  La-^i-£  O l_^-aLifc-rL.U  SjLiJUflJl  4ILj_a1^^^  LtfuJ I  1  (J_a-*il  i^\ 

Watson  Crick  LiJ-jj-^  LajLLc,  (j-^j  .  4_j_uj.aEl<J  1  ^.jLllill  fiGjjj 

CjLjL^  J-JLJ  L^  JL>.J  lA^  (1>^  (_jjL_u_a  Li^j\jSu-alA 

4_t-a_La  ^  1  ^  Li£L(j  ^1  (J-*  ^J-1  i4lLiILa  4_j_uj..:>»J  (cl)Ljiaji_a) 


(J-ILa  i^jlj-j?E_(j  LL£^  1  a^  tl  *  Lj-^H^j  ^l.iJ.^  1  a^  tl  J  li~tr  I  Cltl^  it-JjLaElLll 

1  La-^L_u  lA^j  ,(_J_jJ.aJl  ^^La-»-i  Lj-^l  jJLu  L)L^  CX^ 

DNA  (^l)  LjJl  4_j_tJ  i  4_o..^^_^l  (JjL_aXl  p i  (Jj>.  [^j-AlIaJl 

(j-a  1  J.j>. J.J  1 jJ  1  (jj-is  ,  ((J^\aE_<_u£^  V 1  ^  ^ J  ^  '  1 1  lSJL5-^  ^  ^  a  1 

•  ^j-a-lc.  (J-a-»-i  ^Lj-all 

.  fiL-j-ual^^-TLsVl  4_a.jj-.LaJl  ^LuL  4j Lb L JuTt^^  1  (J-uajj  (J_A  t^jJ 

^-jj—i  ^aJ  La-SLa  i  1  J_j1  S  jjJj_>JLl  jaJjJl  a  A ,  ,.M  a  L^  JLLI  (jylJl  4_o..LlZu_uVl 
.O-jIj  (^!  ^  3-^  lLLIJ^^  44ILiIj  4_jat.^  1  jIu-u  1  ^LuL  4£jL»-a  jj^L 

j^l  (^3j>.^Li  4.^1  jJt  4  4-lI^  4_»_ul  (^jJl  (Jj-laAXl  JLo..jJl  ^_^_LL1j 

C1i-jL£^  *0?^^  ^Lc,  (^1  4JL»_aj  La  jJt  1 JLA  4  5jJaI<_La  j-^  4j:t_uJ  jl 

1  L.  ^  '  4_jj£^  ijr^J  (Jitl  jLlajjVl  ^Ij  4.jj£^ 

4.jl^jI<J,1  ^JLllll  aJJt  0-iL£j  .  L^-t-Jal j-a  JljJlJ>*j  Jl>.  JjljI 

j-jLa  La-A  4  ^^jL*_a  tjl-^1  1  ^'il^  (J-t-aa..  (_^lJl  ljl"^i 

4_£L£j  4_LaL_4jjj  LaJl  Cj LaJ_4_4i:>.  jLujI  Llj  LajLt^  4  jjU-ujLa  C-t-i-uJjlj  j.j^L>. 
.  (^^^jJjljJl  LAj  Juua-a  jj-*  a  ^ ll-s  / 11  ^ LaJl  ul)La_u_4i:>.j)  .  4_u_A!i 

ljU>.lj  j  iS  al_>ijl  c-(-A  jJl  j-^  Cj La_u_4jj>J  1  j^l  Cj-iL£^ 


M2 


jL^  pLoJLc 


cl)L<iJL£^  Lj J-t-Ti-i-ul  llil  j\  ? t  ^  1  4.tl  <—3^1  4_uLij 

l5JJ  (J-*  ^  ^ ^  Cr-^  Lxili-ij  (15)  jLj^  ^^JLo  O-SJJa!  LiJ_iL^)) 

4_j_uJl  £> Us"w^  1 1  aJJt  dtla^Lb  .((tiJUl  CjjGjIj  f—SLi^Io  fiLi_ifo 

gLl-iJLtJa  ^^u-^tTo  4_I(ilx£^  p  ^  ^t-u-^iTu  ^ LI^  3 j  jJ  1  ^ I  C-JLiJ I  iJuj^ 

<L4-iJ-C,  c-(-£^1 ^5-5Lj  fiLLaLrt-a  5lj_tJl  aJJtj  iSljJJl  j^yJt  t^Irfc-tTuJl  <Lo>. 

4  UJl  , CjLjjijIISLI^I  4_L?e_iiJl  4_l1Lj_uJ  Luj-^  4_bSLll 

L^L£^  t  4-t-i-u-(JLj  c-ufcjJl  4^j^  4_LLL<Ja  L^3-*-“ 

Cj l^Li-uja-  ^  1  J-La-t-a  1  4_t-3j-b  fiL>.jjJ  5jLc,LjILo  4j_LS!iJl  c-f-AjJ!  4^ 

L^l  cli l-<t-Li-aJ>-  JL>.|  ,  t t-N . ^  1  Ijj  ,5ti  .>»tl  4Jl1Lj  L^  Loll 

.  4_i^jJ.I  ^  4^«-uJ  3„LtfuJ  L-ki^JI  ^^\  jCjjl  4JI(£^  t  ^  ^ 

^j-C,  La  4_bj-Ji_a  La-^ILjj-jso  ^L^JL^ILi-uj  ^JU_ujLaj  jj^Lk 
i  L^^LLsl  4_ijJ  (2>^  ^  o'  * c-«-A  jJl  4^L^j  ^  '-Lit  Cj La-Li-aJK 

dt-SLcij-Ll  ^  ^  1  Bjilxil  '  O  ^*** ' ^ '  04^  '  ^  ^*** T ~***  *  cJ^ 

^  ^  ' t J  juiJa  «L?t:>.  1  ,^  \  j  \  (Jj l£^  j,Li-ijJ  1  ^La!  ^^L>J1 

dJ Lj_L£3j-iJ  1  4^Lu-iaj  ^^_aJ_5lLi  ^-LjJjlJI  L5‘j-!1  ijjy:>^LtZu_uVl  . 

^_^lj-aIu_uVl  ^  ^  '  t J  ^LuL  i  Laj  LiTo-  V  *-_)jLeIlJ1  ^j_a-a-t-^  ^ 

^J_i_ujLa  Vj  V  4jLj  ,  dJ  1  JJt LiTa.!  1  Qja  dJ Lj-la-J  1  a Lt-LH-o  1 

i>J_A  (J-5Lj  ^a_I  dUjJ  .  La^  1  JlA Lfli-a  ^J‘L11  4_u_i  ^L-lLi-uI  Ll^ 

4^Ljj._jA!1  jj  jlSLbi  djLb  (J-*  dj-il£^  '-^L?  i*^'‘4-ALfaXl  jjyb  e^'i es  •  -a 

jj  4_t_i_u-(JL  4_fl_L5_>Jl  dUli  Jju  dt^j-C,  ,  4_jj^l 

di-iTiJ  jd  1  V 1  i '  ■  /"  / ,.  1  ^  '"■  ^  '"‘^  4^ LaJ  4_La  dj JLi^.  1  1 

4_t_i_ol_La  idjl jju-u  SjLC,  J-*-ij  ,  dJ  1  JJt  Ltfli-a  Jj.j?E_a 

dJjLa  La-A  i  [^JlcL-u-a  jj-*  J  L^J^' 

LjL£^  4_i_aAj  Vj  La_A  V  i4.::t_uj  dj-lLfl^jl 

4ILILJ1  ^  *  1^^-aL_u  lij  t *• .  ^  4  a  .  1  a  ^  a  ^  ^  clhO"^^  4_il  JuJl 

duLflJjLi  (J_a:2jl  4JIjlLi1  4i£ij>J  Ly^J  )1 *^0^  aLyc^j  t  U  . /  a  jju 

jj  tJL^  (J^  Liaji  4JL>J1  aJJt>  La-i  g> Ls aj ^ t  1  j A"  1  a 

4j  JL>.j  i^dJI  3  <  t  ^  ,^."d  Jl^  : 4JLi3JLl1 

j-L-t-saJl  (J-*  C?-^  (JLaJLlu_ul  dJl  j  JLa 


\n 


pJbJI  6j9jji> 


•  JiUI 

jJl  ijJlj  ^ j-t-fjJ j  t  ^  cl)^ 

Ljj— j_iJ  1  5Lj_>J1  JL^  Cr^  (J^LlII  4-iJLC.Lt-u.a  JL>.  i 

'.  Lctirnj  L£^  1 

4_j_i_LSLJl  4_JJL^  (jjjJL:tJ  1  t  t  J_5J» 

fibLi  5 jLc.  (-_£jJtJ  (jjj JL>JLa  . .  fiU^  itl  Lo  (jj-JJj  L^  Jju 

(( ^jjjjlJu  CLt^O))  5jj_Lsaj  "VJ  '  0^*-^  ^  i^J-Sjtll  4jj.jj-C 

(j-*  Lrt-LTfc-t^  LiJJli  (J_>J1 

. .  (iLjJjlII  <U  jlu  [^  jJl  (JjL^I  jl^j?eJJ  LSj>.  ijJj  jlo  [^^LlII  j^jLSJL^  .  <LiJLtXl 
JjL^I  j  1  JLS_a  A  ^,^„\  ^  1  tj  (— ;Ii£^  (j^  ■-^  L>* 

Q-C.  c!l«.j:fc— iJl  LijljiJ  i^LLa^l  (J-<J-*-i  tjL£^  Jl^  .4Jj_u 

L^-j^LLi  O-il^  llil  Vj  Laj,  mi  m  j  i  fiULjX.  i 

jJL<j^Vl  (J-*  ^Lu-(Ja  4_i_i_aj  ‘  (jSLiHij  0-iL£^  ^1  Vl  aJJt  ^1  .4^L:t_il 

5j^_xlu_Lo  ^J 1 !  (J-*  ^ ^ *  L*  Lo  1  ,  L^  ^ ^  ^ 

(JjjU  Cr^  o'  OJ-^J 

^j-iHlj  1909  ^  c5-^^' 

jL^  i  (1>^  *  ^jGjla  '  '^‘  (JjLjstjJ  5l j-tJl  cjLjjjUSLIVI  ■  ^ '  ■■"  V  1  jLl 

LiJ_i^L_i  5_jj-2a_ij  5jj  i ^  1— 1-u-l  1  iJjLA  fiLSJjLc, 

^1  .  jlLiI  ^  *-_)Lj_i_uV  .  ^Li  lLUjj  quantum  fiL_j^j_<iSLll 

5_jjj£i_(Jl  aJJt  fiLo-^Lt-o  QJtj-i  ^  CjIjIjLo  CjLjjijIiSLlVl 

uLa_i_ujl  t  . U»j l-N"w  cl)L>.j_a  jJljiol  iSj-A  iJo^  (jSLxHiJj  c-<-i-aJ>-  ^Li 

Ltlb  ^  jLtjLj_aJl  jj  tjjLtJ  jL^l  5j!i  i 

^j-1-U.JK?  ^^^J_IL>.))  1907  J-^  .  iJ-\JjJi_tll  ^'j-ij'  L-lsjljLj 

V  cjVjIjla  ^ Lt-tj-a  L^l£j  Lj-lIs LjjJ  1 

fiL>.l ^  (JjLcoXI  5_jjJa_tJl  cliVjl  jJLI  lLU  j  -^OdL9 

J^tTu-l  (J-*  J-*-l  (jyj'  .^"tl  \jjt  Ljj^jG  llil^  ,((^^^1 

4jj-lsaJJlj  ^  ^  ^ '  (j^  i  JLiJL>-  '  jJJl  a-LLJfc-J 


jL^  pLoJLc 


(12*) 


(jSLxIIij  4_ajjJ:3  ^  LJ 


JJl 


jjy  \  C  j«_SL_>JLj  LiJJj  1  [^jJalll 

(j^\ j-SJl ))  tjl  SjLfl/VLij  i«5l j-iil  1  JL>.  4_jJia_u_u_uJ  1  j  4_u_aj>Jl  jj  fiL>.  JL4-J)) 

Lo  IjLAj  ,((5jjL:?E_a  Vl  L^-t^  j-uJuJl  (2>^L4-i  V  iJJ^1j_uJ  4_u_oL_uV1 

JVJ  6^  0>^J  6^J  ^  (3^ 

Ll-lj  (J-*  (Jj'  ^  ^j-u-lJj  4jV  iS^Ltil  L<i£^  ^j_:>J1 

( J  LiJ  1  j-jSLilJ  1  1  ^  *^J  ^  1  Ltiaj  1  (j ^i-aJj  *-_)  Li£^ 

4_4Jij£LI1  j-laJJl  SJljjljJI  4j 

(_3LLajLjl  (J-*  (3-^"^  LoJLul^  (J-*  ^^'-:J-^ ^ J 

ifiL-oLjLil  I  Miiftl  (j^LLifu-bl  4jjj£a_i  4_i  cliLuj  **'  ^(J-^limJl  j-^LUj 

j  -*-  <  ^j-j?E_jJl  (JL>.j-J  4j:t_u_tJl  iJjLA  ^Li 

^j-u^La  La t^L^Lij  5Jl-UU  ^^l-jj^lTu-a  Cjljj_<-saj 

Cr^  i^_^j.aSLll  Lii^lSl^l  ^Ijlj  Jt:>-I 

lj£j-aj  1  jLu_u  4j  JL^tJ  ciJl  jbl  Sj-bljIlXl  CjLjlSLaVl  5j-tIoLj_a  jj  J_l>. 

M  ,  rM  Jij^jlij  Vj-Laj  (_pijjLt^l^  J,  "t  V  a  4_i^ 

i>JLjj-j  La-C,  tji  LiLxSLa-J))  *.^JJ-a_l  Jl^  i4_ailiit_a  CjlJtij  (J_uI_L!1  CjJ_>*j 

LiJJIi  03^  o'  4Jtlll  iJJLAj  i5jL>.lj  4jlLi  j-ojlj  (j-‘_a:>.l 

5jLc,L_aX  ^JJL^^  ijj^jLJl  (3a_ujijjV1  c_(jL£Li 

Cjy>-  (3j>^  iSj^  j-c.L*_j  j_^  Ml  j!  (34-^  cr^  6^  o'-^l 

jJj_j  ^_^Ljj-_j_iJl  ^_a  4_j_alj-jLll  L^HS^Lc,  fiLrt-jjuiS  4_u_ajj-iJl  (_tiJt_uaJl  CjjLjI 


,  l^al a  i4Jl ^j_a  jJ-u  La£^  t  , , ^ 11  LiJJj  uLiS  (1)^  ^3 

-  LLj^  ^ ^jljJl  JL^-»-a  (j_a^j  .  j-iLa  ^Lfl_u_i_u  4_S_i  JU-sS  g)  1 1  <  1 

i  I  92  I  ^Lc,  ijy^J  •  4J  'jJlC,  j-iLa  jj-a  4_^Ijl11  u_)j->J1  jul  (J-*^  La jLt£: 
oh  iJjLajl  i ^a^rta^alLl  1  ^c^LoLi  l^JL^-a  j-iLa  Jt^-t-a  ^_j_t^l  LaJ_t£: 

(J-*  t_j^L5_a  4.jJLa->»il 

^^^_^L_LI1  LaJiI^,^  .*-_J^^.^^Jl  ^^n.tj.ojJ La  ^^uA.1  L^ILlsS^^JIS  1  JL^ 

^^U-Ll-U  G  tJj'  -^J3^J^J  O^  i4_ulJi,Vl  CjLt-aL^l  jj-*  -^3^:J-^'  al  aUtI 


1^5 


plaJI  6j3jju> 


fiLjj>. ^  ^  l£^  i  1  1  1  JJt  ^  1  C-UjJlI  1  j-a  V 1 

^LLVI  *-_)  L_L£a_C,  J  (j-*  ^  J  ^ '  JLlIs  P  s'*  '  "^  J  4-ll.I^ 

i—i j  j  ^  1 1  t  1 1  1  j_^  ^fjSuu^  .  4_u  Ln-fjJ  1  ^j-^  ^  Jl-UU  ^  L^-J  1  4-lC j J 
*-_)jl_=*o  (j-I  L)^  tj-'-S-i  (jr^  J-*^  ijLflilbVl  LLsjJjLo 

.  1  Jb! 


ljL>.  CjljL>ijLi  (_pu j-jIL>JL  fiLj_uLjj  Clt:>.^ 

j-Li_tio j  llI^jLIo  ^j-u-4^l>.  t  ^  ,^."d  Loj_t^  i  1932  ^L»J1 


llLjj-iLi  i^^_jILjJJl  5j3  ^^IlII^  o-i-ujjl^ 

J-JJLU3  ^  1 11*=^  CjljLualbVl  aJJt  Cj-SJi 


^L1  bJLlA  Jl2^  ,  crystallography  CjIjjJLJI  j-A  ^ 


^  ^  ^  Ljj-j-iJ  1  ^  j  <  t-s "  '  1j_i  JLjj-J  »  J-A  4j^^_j_>JL)  jqjlAa  (jj-*-li  (^J-lIj-iJ 
La  ^  c-«-o»»  L4-4J .  cjLj_uJ)j_j^1j  cj  l£^  t4_j^Jl  cjLjjj.^^1  <j_ulj  j 

l_t£^  La  t  LLlIc.  (J-Laj  (3^  ^  o'  ‘3 JlI^  \!!l>> Li  LlI LLs  0_t£^ 

^^JjlJLi  3^1-c,  ^L£^  fiUl  jj-I  LiJJj  (j-^'  ifiLLtAj 

( 1 5*)  *  •• 

/ i  U. a  1  1 1  l£L9  ^  ^  1 '  lLUj  i  C.^^-3  * 

a Lt-fjJj I  JjLLaj  Lt^ ^lJu  ^  U>1  w>>  tVl  ^  4  ^  L)'^ 

^1  LajL-Lc,  cA:k>3  J_£ j  ^ ^  ^  1  1  ^^j-<_u_i  ^^^y-a-LtJ  1  4J Lo^ 

(^jJl  *  J*  J  o'  ^0-^  j.  "tV  a  jj-*  *-^^0:^  O^ 

(J^JOj  ^  ,LiU3  tjj-i  JLn.  Cr^-i  '  '■  ‘ 

i4_j_ljj-:^l  4-^ ^ •j' Ls H  ^  ^LxflJl  IjLA  ^^0^ 

1  JLi  i  lLLjj^j  (j ^i-uJ  \j  ^  ^"1 1  LLj  i  Cj  Ll^J)j-J  1  4_j_tJ  JLt£^  ^ J  ^ '  0-<-'-L>‘  Llj 


.(UjJl  4_^  IjLrtJ) 

<0 j ^  'o  J ^ ^  ^ '*'‘^ '  ^uj>s.l I  Cj  JL>.^  O"'^  cJ^ '  Cit-Lt^  1  JL^ 

LiAlxSLa-1  ^j)jj>.Lalj  tlrb>.  fid-u-iiS  (J-*  03-'-*^^^  4jLt2iC,l 

l.)'^  *  JOul  4Jaj_<_uJ  Cjl^^-i^jselb  <  <=> 


a is ^ 4»-  1 1  <  c?-^  3^ ' " ^LtXl  SjLj^ ^^-ALliaJl 

lj_A  CjV^LJ  jj-SLuJLI  (JlajtlLJl  Qja  UoLli-a  4jl  Qja  ^aj2jJl  *0^' 

Jjj-bjjj  4_Jj-.5_j_»_j  filljL^l  41215  (J-*  br^  03-^J  t  ^"*J0  .j-u_>JLl 


1^6 
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1 JLA  ^Li-a  '  '  Cr^  Cr^l  Jl^  i  4-L<a-LtJ  1 

.  Vj  (J_4Jl11  u_)^J_i_ul  jJt  \jJt  (jl^  lil  tiJ ^SLiTu-a  j-*i 

i4_j  d(_5_>J  4-t-i-u-(J Li  ^ujJLl  ^ 

Lincoln  4_iLj_iIlj  4^jLiiij 

(J-1^  C^LlII  jJ^^jLfoJl  J-p_>JLl  LiJJ  j  iC-l^J-ll 

JLiL  lJ*  4JLjj-aj  Jj-SJl  (J-* 

(fiGL^Lxflu^^Li)  i_La^  jJLuaIu_uJ  ^  ^jLtfo  fiULtfu  t  ^  <1 

L)L^  L<i^  *(JLll  ^IjjJl  ^_y_j_L^  (J-*  '" *  "j ‘ "  lj^ 

'  '  ^  1  (J-^^  J-^-^  LiUj  i(«L:t-iitAJl)  ^  ^filjLlJl  (j-* 

(j-*  i> 3-L^  i>J-pj:t-0  (_tLjU3 j  a  ^ '  O^tH^  c_t2J  ^-t-o)  ^  LlII  1 

^Lu  ^  L£^  (1>^ J  ‘  ^  Cy^  ^  ^ ^  (j-^  *  ^  ^  *  Ls  1 1  j^t-uCJ  1 

J  Lj  I  J  »  (^  Ltfu-U  (^"1  ,^^',  a  (J-ClC.  LSj  'I  '  1 1  Cy^J  p  ^  'J  *  -i  L>.  (JjUiS 

.  (^^-Uj-LalLl  1  ^ja  . ..,  \  /^  1 1  LoJlI^  ?.Lu_i_uVl  jj-*  IjLA 

IjLAj  i  g.  Li-u-a  <L_i_uJL_uJ1  <LC,L_aJl  JJLJ  j-U_>JLl  (J_<UlI1  ^1^4-1 

^  ,iJJL_LA  p_^jl_Lo  p-^jlc,  ^1  «L?t::t_i 

*^-L3 '  J_t^L£^  0?-^-*  ^Llia  4jLbj  JjLJ  5 JLiJLc,  Cj\ j-Li-uJ 

5_ilj_^l  ^j_Li-a3t  ^1  (jy-L^  tj^  )  .^'■a-  \  j^jJl  4_j_Lu_uJl  4_»_ifoVl  (iLalal 

CjL>.1_lJ1  L^LlJI  *-_)1j_J1  '  .  t>scr  cL>.lji  tfiLLjJiaJl  ^JLiJL>Jl 

.3^Lu:3^1  <LLjI2J1 

l_A  Lcf.^Lui£^  ^  1-^  *  ^**«  ^1  (^Jlil  4_L^i&  I  IjU^  ^^li^lJ 

:  1 92 1  pLc,  j_t^L£^  j-oUrt-a  <U Julc.  43  jJI ^  ^  ^ 
..^_^LLV1  ^3ij-.<i— LJI  (3-^J  ^Ljua_3-o  W^JD  Ct^  ^  4_i_i_u_tJl_i  9-(jy-i^ 

^_^,_<i_l3  13LI  p-^'  CjIjU  jL£j  .(J-C-oLj^  j  jj-Ji  ClooJ^  lj3il_:^J 

. .  4_jjui3e_3lJ  1  jL^Ja^  4J  ^L^  V  VL:t_a  -^-ujJuj  4_jj-jJj>o^l  4_(_ujJJL1 

^^SJLi-u  L^j  '  Jj ^  ^  LlILc  i  Lla  p-^jj 

j  L£Lb  i  L^  i  . .  9 1 3  LI  ciJ  Lj_u  LlLo-j  ,  Lu_uj)j  4_jj.it_<_aiJ  Ijlla 

(^ ^  Li-u-t-Li L£^  ^  I  ^ jcl  1  Lt-uJ  1  ‘  » ^1 1 1  ^  ^ Li-u-4-l1  1  *  (1) Li-i-u 

^_<j_<_uj  V  fiUi  4:>.j  jJ  p.^_<_aAji  j-laaTJ  1  (j:^-iL3Jl  (_^L:t_3oVl  1  JL>.  j  J-Sj 
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(J_aljLJlj  .  L^_Lo  (JjUa  V  ^Ljj>.^l  L)5^  p^t-sl-s4.t  jLrt-i 

.  V  (jr^i  ijr^  ^1_>J^1  jJt 

Jl^Ij  ^  il  V  A  C^j2  LdJiI^  Cr^  L?e_pe_Li3  1 JLA  JJo 

.  LoLc. 


CLc^^l^  lLLL  4*-jLi^l  1 JLA  ^1 ^5-t^  ^  «>>♦  1 1  ^1 

1 JLA  LoJ_t^  Cr^  ijJioLiJlj  (3^>»-l^  Cr^  iJjJ-U  (j-*J-l  LLLc, 

^l^l_A  i^JLII  ^  I  1 1  t  lLLi^'I— 1  ^qJLxJI  IjU^^  1  JLi-o^fc-a  jlLlII 

1858  ^Lc.  jJj  ,  Quantum  Theory  ^jjJsilll 

5_jj_5LLl  (j-*J  ,  tiJjL^-i J-ll  (j-*  ciJljLLo-  CluL£^  ^  ^cJri^  Cr^ 

i>j_A  1864  O  hs  tl  a_i_i_u^gj^iJ  1  ijJjl_4-<-uj  -"-t 

j-^Vl  4_j^!  cl) j_jO  clLt:>.  •  Lu-uJ)j-J  LaJljj>. jUJ  4_uLL  Vl  ibtisLSJLl 

))  I  87  I  .  I  870  4_u_u^jj-jJl  .  4_u_aJ^^)-iJ  1  ?.l_tji  ^1 

V  ^  ^  J-i  (JLLajVl  LilUj!  Jl:>. jILo  4jL) 

j-C.Liija  (fiLusLi^  C:r^)  j^Lfull  aJJt  cluL^  <jy^J  . ((^«-Ajl JL:^  1 

^LSLa  i^jj-iLSJJ  IjLo-ul  iJjJlj  tjL£^  *— “rP^  Cr^  4lu_ojJuo  Lo!  ,  4JLj_u 

<G  jGL_ui  » ^LuaJl  jjjJj  jJl  4£j1j_uJ  4j^^_u_uJ1  jjl Cr^  (J-uajt-i  La  LiJLc 

^juus  1  j-1 1  (J^  ijT^  j-L<a-tl3  fiUL) 

cLj^T-oj  ^_a  t  ^  j  1 1  j  ^_(JaljlLa  fiUl  ^Luaj  i  O  Ljjua  LjJ  1  La^n-oVj 

<Li_u  1  j  J  (jyu  j Ll>.  1  ,  cl) t  ^  1  jJ_4ll£!_a  cl) j-t-3  i  Ltlaj i  ^  i c  1 

Lj-^  1  '  J  Llo^  1  4_tSLJ J  i  a  Ljj-j^ \j  ^  ■  --J  1 1 J  4_jSLu_oM^  1  *— )  1  1 

(^5  (^i  jqJjlJI  1  JLA  ^  fiUL)  (j’VJ Ljj-jA!  1  JL>.i  filat-uaj  LiJJj 

jjL>»j  ^  'I  ^  ^  Jj— a-H-)  ^1jl3  lLL^Ij  Jcrt.)  . c-^Lcul^^^U  ^Lifu 

<_oLjj-_j_iJl  (J_jl_i_u_Ll  ^_^JL>.V  4IuuLLo  LoJLt£:  i(3'\Ji_)jVl 

Lciu£^ I  i^\  t  ^  ^ ^3  i^La.^1 

a  A  « ^  <  5jlj-^Jl  aLjj—^  a  tjt-%  A  Ltl£^  cJiiJa  lILIj 

.  ^JtP*  *  j  ciri^  Ct^  ^  ^  '  4lLii-aj  ^  i  L:t_a  1 5  Llu_u  i 
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Jlju))  4_LijjLj  ^  ,  ^LjU-aVI  (J-*  c-tHSLll  aJJt 

^^'1—:^  ^  ' "  ^L-i  (iJ-AJj) j-i-aX  1 )  Qja  ^LtlLsl 

ij-Sj  V  lLLi^^-J  gLi-i-al! Li  4J.<j_>Jl  aJJtj  , filljLjtiJj 

Ij^Li  4_i  LLa_uj-«  jji^u_u  jl2^  c-on.1j  Lx^lj  4  L^  V 

ijJl  JLLjj>.j  ,1918  4_uLlVl  (_)Ii^_j_:>J  1  jL^l  Jju  4LiJJIi  Jju  ^Lu-u 

4^Lji_3  SjlS-La  4_^,JUJ  Lt^l  4_l_<_all  Ll  ^^^SLu_u  '.  ^j-^LliaUjl 


(JjLJO  4 «  1  jJa  »  «L<jJ^  (1>^  ^ ^  ^ 

'.  i  *  lJ  J  .'  '  "  IjLjfc  ^JL^i  (^1  4-1-1- u-l!  La  (_J_LrtILi-4jJL  1 

. .  1  ^It-N  a  Cj-1  I  4_4.^.^  ^.^illij  j-t-tTu I  '.  L^Lij  4 4l(-<i_i-u^  1  [^  jJl  p  ■  ..^tl  1  At 
CjJLi-u-:^  ^-^1  er^Lui  ^  L^LlII  ^  ^  er^'j 

J^UJl  ^ 

di-joj  (4_jJljj_b)  4_j_iL-1.j-j  ^LTn-aifc-i  IjJ  1  (j^  *  ‘-'-*-*J 

. 1  ^1  .>4"wt  L^LLLi 

4 1900  ^Lc.  (il-jj-j-iU  Ijjjl:^  lSLlII  llL^Lj  i—al  mm^I 

^  ^  1  4-J  Li-u-1 1  ^  4 1>  J  L-1 1^  ^Lt-1-0  ^  1  -i  Li_l1  1  1-1 1— ^  4-1  Li-u-fl  Lj 

p_i_aj>Jl  Qja  cLijlj_LL1  ^Lt-iTu^  1  (jji-i  3 ij-*-*^  0-iL£^ 

4_i_uLi_40^  ^JDJ^  LA3TH‘d>^^^  L)5THW3tJ^^  0^3  '  J  ^  Jj-i-uVl 

4_<jjL^  4jjJi-i  W.  Wien  pJL^JL^  lQ  ^3  *  ^Lt-iTu^  1  jj-uLlSJ 

<— £ j  jljlj  ^ p ^  *  1  ju^ Lilu-fl  3 '  "^  '^  1  ‘  L^  Lt-u I  ^  1  ^  3^  1 1^  1 1 

(( L^  (j-^  CjLblj-j:t-jVl  dcjrt—Ljuai  5jlj— >J1  CjL>.jJ  *,lJ  Lj-LS-ILI  1 

Lal_4-i  LS-ilLo  4_L»->»j  4-aj^)-l£i-i  lLL^Lj  IjJ  .  4:>.^jua.ia 

lIL^Lj  LJ*  ^1  i'-^Lu  ^  •  0  lLL^Lj  fjja  cJ^J  lS*  ,Cj1  JLALiiil 

^^1— <— 1  ^  '  ••  l_t_4j I  (j)^— 1 L^  4.^  1  ■  iS3 1^^-Li-u  d  1-1-0  Jl^ 

4((5jjJL:t-a  4_<i^  ^-i-u  4J  p-1  4j^L£  ^  t  j-t-ifo^ »  ,  ^LuH/^lj  SjLLl  (J^Lolll 

4 1  jJ  .  j-Il£^l  V  ^j\jti3cla))  4^1  Jl^  4-jl  O-u  ^  ijr^  4jV 

(jj-Lc,  (Jj_i^:a_>Jl  ^L-i-u_4_j  (JJLiii-Lo  Ulj  44Iulju3  Lj'  *.  t— ili£^  Jl^ 

Jjul  pJ  (^jJl  *-jjjjJl  (J-,<i_»Jl  (j-*  SJ-C.  Jjuj  ,,4J  ^ 

pj  5j_iJL>.  4^j  Cr^  ^H-fllLi  ip^LIiaJl  ^'"“^  *'  *  L^i£^  4-llLo 

, «  L^jlS ^  i  i 
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'  y^j  i(^jjjLjlSiLll)  ^^_jSLu_u^\£Lll 

fil_Lj_t^;ij>.  L^Ll  5jlj-j?e_LJ  [^jLj_u.<j_tJl  j-u-u-flUj 

.continuum  ^Lt-alLo  L^jl  <*ir  L>  SjUI  j-tSlilll  *4^^  cjljljJlAl 

.  Sjja-iaJl  aJJt  ^_^1_lu  ^LjuU/VI  lLL^L^  Lo  ^L£:j-(_u 

La  ^1))  'J'J  Cj1j_uj/  5jL£,  Jju  lLL^Ij  <— JL^j 

Ljj_il_a_3  ..(JjjLJI  4_Lj  (J-<J-^  4_jLj  d-Ls Li-u-lj  ^ fiOijLS 

J— jL_i_u  jjy-^  1  ^  t>*  7i  <,  jj  S  V  (5_^lj-_>Jl  LSL^LLi jJl)  LiL^l_LlJj_aj-jJl 

JLaJljt_a  Ll  ^  j  1 1  1  JUtTn-u-a  Cli_(£^  JL^  lLL!  j  1 JLC.  La  La  I j  . .  ^  1 

La-A^L^  lLL^Ljj  y^  L)^  d  ^  1  1 1  4.^L_uJ1  ^^IjLdjJLa 

4^Lj-^ Cjl-LStt-tTo  ^jLu^L  p-i-aJ><Jl  ^Lk-iTu L 

oscillations  diljlj-^l  j  i "  « j  pJ  La-^_La  L!  jjSLlj  .p  <  n-^l  1  jla  ^  ojuJu^ 

^  ^  1  Jl!  1  y  La^^-jJ ^  p  1  JL^tTn-o  1  i  lLL^Li  ^  ^Cj  Ij  li 

<LLa-c,  fiLjJLc,  y^sj-o-^  .pLc,  ^j_iL^  SjLLlj  ^Lt-iTo V 1  y^  QjljJiJl  ^  * 

Sj-aH-tJxa  (3^  ^ ^  ^  ^  O  ^  ijr^-3  ‘  ij^  LllIs  Lj-I  1 

(j-a  ji  . .  Lt-oTi-a  5  JjjL:t_a  alj-^  i  (j-*  ^ JLC,  jj-*  ^^^La  La-iJj)) 

The  (JjLoJl  (p£^  p j-t-isLuLll  ajjt  yja  ^L£^  llL^Li  Lc,^  *  ((S^LLa  j-u^Lt^: 
,  CiuL  p_(_uLj  (-Sjjtj  ^  1 1^]  La  ^jLc.j-*_u  (^jJl  quantum  of  action 


lILi^Lj  V  5 


-1  yja  La  ajl  4:>.jjJ  O-iLUl  IjLA  p^^_ia  ^ 


JUlj  LiJ-lj  .  4_Lc.  ^_j_Lu_u  La  5j»4loL_a  tiJjji  ifiLconj 

VLjLtTujl  tiJL^Li  Lj^  LajlI^  .(j-iLufitjjI  (Jj^jJl  llU j  ifiLLls  cjI j-Li-u 


^^J_L-i— 1-u  ^  ^  ^  ^  La-i-u  ^  ^Lt-i-o  ^L1  JLi  JL^tJ  1  L^  ^  ^  L>  I  d<-i  Lo 

. ^Lt-iTo V 1  ^LcoX  ^o^LtJl  <UjLoaj  <l1  (j-*J-i  (^j-11  ^LajoJ^  doL  p_ij£jlll 
diljjJLl  4_L^j.a_>J  1  *-_)L_a:>.  4_tSLal  iO-iLlJl  IjLA  (JL^aIo-uLlS 

t  ^  ,^."d  j_^  l^LlII  ^jijJlSLlVl  L^J.a^:t_i  gLcrtt-iToJl  o-iLi-aJ>-  La£^ 

1 5jlj-_>Jl  '  y^^ 3^  y^  ^  0-1  la  Jl^jIu-uJ  p-Ij  i  LbjL:>. 

5_ILaoJl  0_iLj  ^LajJll^  O-ila  dL J-i  y^  iLiJJIi 

^  J  J  «  L>  oljL>.j  d  Aj Us  >  A  (^d  Lj , ,.  t  o L Lt-fjjv  juu)  LjLs«  t  ^ j  < >> 1 1 

y.^^  4_L^IL<_u.a  oIjl^jJI  4.^LLaJlj  4_uLj-^SLI1  4_bt_4flJlj  aJLSll! 

a_i:>.  Los  (_3  Lfiu£^  V 1  1  jLA  Lb  .  fiLl£^  ^ ^SL!  1  L_u  (Jiiijj  t  j-oajJ  L  p ^_5j 


ISO 
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.  Lu_ulj^  LuLjj-^  ^5^  <^LLa  ^Lj  lLLi^^ 

i  L-i^lj  tj'  (j-j-i-u-i  ^  iCjlj  jJl  fiLjJk^lj  lLL^Ij  ^1_>J1 

i5jlj-_>Jl  (j-*  J-<a-ri-i-o  1  Cj-iI^jI! 

.Positivists  (^j-Un-tJa jJ  1  4_ij_u^La]l  5^L>.  4_aj_ua:>.  4Jjj>.jJ  Llj_i_u  i4_u^^ 
jJjG  LjX,  (LujJL>.  jjj:t_a  jJt  (^jJl)  *-_)LiSLIl  L_£iJj_a 

/£)  j  <1  t-s  jj.  .tl  «L£:j_(_u^1  t  ^  C-uLje-i^  ii—Sj-cl  (2)^'  Lil  Lol  i 4-H-(Ja jJ  1 
I  1  ^  ^1-0 Ll!  1  1  (_£^^_t_ui_Ld  \  ^  ,  ,1  ,  ,1^  a  ^  I 

i  (( J ))  fiLjLj  «lAj_aiaJl  L-d-LiSJ  L)^ 

^  *  .  (22*)~ 

(^LS_>J1  (j_ujj3  ^1  c-tJt-i  i((Cli-i^))  JulC.  ^jJLjlIL^  .  uLa_S^  4-H-(Ja jJ  1 

JjiJ_j  ^  1  V  i 4_j_i.u3 j  Cx^ ^ ^  j  ^ \j  L^ L_uJ \j  4_jjlj_l1£iJ  1 

fiL(_ujJuo  0-il£j  .  Sj-iH/Lla  43j_ALii-o  4jtij  iLib^J  eJ^  ‘  LaLula 

ji)  i Lt^  LJL>^^ 

LS_S_>*J  L^-Lo  LtSLfl^  l)5^  o'  Cr^l  4_ul^l  ^Li  ifilljjua! 

1_LSL4-«3  o ' "  .1  <  l_<j_A  «  ))  JL>. ^  j  1  oj  1  j  li  jL>. ^  LJ J.S.3  .  L<i_<_o  L>. 

t  jj-i-u-LJj^l  I  lLLi^Lj  .udlj-il  L<j.^_La 

'  ^  ^  4— L-t-^  1 jJ I  4_5jjlX1  ^1  (JL^J  lLUj  Qja  Jjul  ^Lo  0_ljjJj1 
LiUji  .".1  .  :fl  5  <  jl  4  SajUs/iS  w 

4_uL^_LI1  CjLjLjSLII  (^I  (( L^l  ju  ^LjOu^l))  Kant  wCxjI^))  ^>Lcj  !_«  ^  ^  *  o'^ 

c.,^0  4_t^II^JLl 

jL^i  jl5_3  .(JbLS_a  ^L_uJL1  llL^Ij  (Jj->»-i  iSj-a  *  IoSLaj 

^  Ll  i  LlLd  Ljj-I  '  4J_<j.c,  (J-*  (3^^ '  ^  ^  '^3  ^ 3^ 

(3j-3  :J1J_<_uJLj  tSjUJL:^  JJLt-aj  44_<_a^  t  Aj  ,  ,.L  Atl 

^J_u^  j  1  .  ^qJjlJ  1  jjbs"  (3:;-*-i  <—5 j_i_ai^  i '  I3  Oj  1  li  l5  ' 


Sj^LdJl  llUj  ^ji  (Jj  i 


I3  Sj^Li!  1  ^ ^  i  Lo 
jG  1  4-ULt.b> jJ I3  .  (J-4-^ 


4_«jJlJLa  4.^J  4_^L_uILa  L>^ 

Jj  J^3  ^  07'"*^'  \j'i^i,.r\  ^_^IlI1  LGjj-^lH^l  ^JlLa  t  ^ -a  C-«-il^e_i 

oJJt  jjjJl  LiJJ  4_Lj_al!Li  Lu_uL_ul  cjljjJl  fiLjji^l^  ^Lx-i'^l  3'^  '^1'*  ^Lo 

JlJUJ  , « Ljj-jGJ  1  j-iSLolll  (J-oL»j  [^1  JjLJ  Gl  03^  (J^  i4:>.jjJl 

^__uj_>Jl  (J-it:>-  ij^  lLi^  i  ^))  4J ^G_i  i>L_ui  lLL^Li  5 JLiJLc,  CjI 3-L_u 
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cliLuj 

, «  Lo^^l  411^ Lc,  Lo  lLUj  tjL£j  »  4lt:?e_i  fiL;t:>.  1-4^5^ 


Cjljlj— A  fiL^LLs  lJ^  i^L»_iIoVl  fiU^L^  ^uTn-u  1  LoJ-t^ 

jcuSLI  cr^l  ^ .  ri-^1  oscillators 

4jVLS_a  (j-1  LThTu-IjI  ‘■iJ-l  li  (j-*  1 j-Li-o  ^j-u-<iJ>.  J-*-iJ  » ^  1  j  J-*-^  ^ 

^liLU  4_jJVJl1<_u1  4-4^^  *.  ^1 j-tAJl  5jL>.1j  t  ^  tCj^ilLll 

(J_C.Lij  lILj^Lj  (J-4-C.  ti’i's- ill  IjLA  ,((4Jj_>iJj  $.j_JaJl  ^LuL 

(Jj-^  4lL:t_i  ^j-ilrufu-bl  ^4"  -  J_^  ,  SjLLl  ^Lt-iTo V 1 

LiJJj  (jj-Ij  (J-*  (4j_aAj  4_<jJiSLi  jl)  ^Lt-iTo V 1 

j  ^  ^ j-<a-SLll  ^1  ^-Tl-lTli-uj  4lLijt:>.  4_jj»S_lC,  4-U LliJj l^  fiL:t:>. 

Ji^  j-pt-o  (JjJLia  c"  <  1"  I  Li^  .  lLL^Ij 

^1  C-t-Ljl  4_ji  *  L)^  iC_t::t-*iJ  ^  .^."Cl 

w  \P  ' ^  1 ' )  ^  4  ^  ^ IJ  >*  (JjJi-iXl  1.  \  Aj  .  a  j  ,  ,.jl-s  /•  a\ 

t ^ J Ljl-L I  ^  ^  ^  a  1  . 1. 1 1  1.^^  tl  lLLJ jl£^  {^JlII  ' 


Cr^' 


^1  ^j-iLruTu-bl  (3^  jIjlusI  c_i_u 


^1-LlLu. 


Jl^ 


fiLLsLLs  (J-SlLtlLs  ^JjtXl  5jj  a  , ^  \  [^jJl  LiJJIi  CjjjL>. 

5ij.j?E_a  a^LLaJl  tjLj  ^^b-i-uj  IjLA  fiOrt-tb  L^jLjjijJjSLII  jl>.1 

lj_A  ^LSLs  .CjljjJl  ^1  ^Lt-iTu^  1  Sl^Ibc-a  0-lL£^l  (;lj_(_u 

'^‘1  ^2>^La-I.I  q-a  t^j-*Luiu_uI  uls ^  lLL^Lj 

CjJL:tIu_ul  lLLi^Ij  l>^  *  ^  ^j-^IThTu-liT  4_jjuije_ilj  ^LjjlLs  ^1  4_Lo  t  1 

t  j  cjL_lj>.1  jJl  (j-*  cio^LJl  jLu-uVl  '  .  i^'i a 


4_il_i  (j-^^  (J-* Lue-t-a  t  4  '  -a  (J£^  ^  ^j-^LTufli-bV 

o-iL^  (j-^  (J-^-^*  o*  ^LSil 

Cj-jL^  LilJIi  (j^  *— )j-aJl_i  4j^SLI  fiLjt^jJLi  ^IjJl 

lj^^_a  lLL^Li  .^qJjlII  Luj-^  [^1  4_illlie-o  (^/\i:>.jJl 

^j-a  1— >-L£^  1  jj-^elLo  1 1  t  [juus  1 ^1a  ^ ^ l£^  J-i^ 

^_^Il11  i^^-tlLo  4_t^  C-t-iTi^^  ^  V  ' ^  jITli-uVI 

4ji  jj_uL_ui  lS'  (1)^  4jLi  i  LoLc,  SjlL  4_»_a 
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4.^ 


lj  La  Leu  I  ^  ^  ^  ^^J_}  i ^  «^  ■^  /  ..  t  ^LeetjJj  L  LlH-u  ^  I  1  t  i  a  ^ 

'. 4_jl_i  (J^  4JL^  La  (^PojLlu  IjLA  ,3-^  .^L>J1 

,  ^  \^L>J1  fiLSjrtlLeuJ  (^  jJl  (j_uL_u^l  (j_uL_ul  lS'  jLtIb  tjl^» 

4_jL_i  fiLeonj  ^  (J-*  L-uJJl^  lLL^Lj 

* ^j^:&^Leu.l  1  jjj_eu_tSL!l  jj_uaILlL  fiLC-LtlLsl  ^JLc,  ^a-C,j  JLiJLti 

.  A  L^-:^  1  4.Aj_uJi^  SjjLolI.  1  4j \j-t^  Le_A  ^^uuu  ^  I  t  lLL^Lj 

^  fibLJjJiaJl  (j\^\ »  l_Leul ^J>>  (J-^  (J-SlLeuja  ^Lc,  edL-A))  C_el£^  jLia 

(j-C,  ^  *  -I  ■  L 1 1  ^LlJI  4-lIc.  (Jj  ii>  JLt^  jj-* 

^L>.LL:t_i  La-a^L£^  ' ^ j  ■  L 1 1  ^LLlIIj  (j-*jJ1j  ^Lliaj 

4_t_eu-(JLj  3-^3  iAJ-jJl  ^  L  ^  ijj-ljJJ  4_i_eal!L  4j'^l  .4j^L 

^1  c-erc-l))  cr^  *— (Ix£^  La£^  i((5j.SLiiJ  (J_eaL_uJ  ^  j  ■  L  1 1  ^qJjlU 

5  A  ,  ,.Vl  CjL^^LLVI  CleO^  ^j-A  (JjlJ-J  ^  JLAj  4  Cj  Lia£  Luj  1  ^  ^ 

t  ^  ^  *  ijy-^  o'  4^LaV1  p  , ^ /"  V  ^IjjlII  (jVj  .djLiVlj 

(j-^  *— )j-ILaj  jLSLa^l  i> , « 4_»_Lj_LaJ  1  (JLa  t  ^ :fl  4^LA^^U  4_i_eu_tJL 

ijy^3  *  4-la-LlJ I  (^L5_>J1  j-LLeuj  cjL^^LLI  aLu  ijy^  3-^3-^  t-i!L>.  cjVjLs-a 
L>^'  (3:^1"  >^i  mTj  ^_^yILil"  I  fiLuijjjl  j.^^'  lIL^Lj 

'  ■■  ^  L^^La^  LaLLu  pJLtl!  ^1  jlaIuu  La-4^^\£^  LL£^  jl^  ^La^  I 

4_j_a-IL>J Li  ^Ijl-aILjlj  Lua-il  1_a_A^1£^  .4JVI  (j-*  3-^  4^jL_ujVl 

^L_l  p— L-LeoTlJ i  Q-C.  (J/\_»_lILa_A  a'j-*-u  JL>.  LL£^  lLUjJj  .  ^  1  L  1 1  4_u_i_eaJlj 
5jj_Ls^i  ^.^La-To-VI  4_^jJ.1  1333-^  ^j_u£^Laj  ^j.^e_LlJJu_eu  LhfJul 

.[^jjJl  pJLtiJ  4_uL^_tJl 

(J-*  ^Ll-La-i  pJ  4  "(  1  j  U j  lILi^Lj  o'  L?*-^ 

.^^3^\  4_^LjlJ1  4-_Jj-^eIl  ^Ijel  ^^UkVl  C-ees^JuJl  i—jL-aJ 

JUtji  4j  c-eAJ  4>aI-^J  tji  LiUii  (J-*-Ij 

.  4J  1  Jl_U_41^0  J^33  4  4_ti3jJ  ^  J  ■  L  1 1  ^L-UjVl  C-O^  l^Jja 

c-tJLeHJ  *^tl  4ji_uiaJl  4^LI.^1  4_u-ii2jl  4_a^L_u  OJb^Li 


4"<1 4^  1  L  A  ^j-c,  4_j_j Lc,  jJ  1  aLLL>J1  j^Laj  1  t-s"wl , ,.  llUjiI  44_1£^  jjj_iLlVl 

^j-u^t-1  4_»_t^l  ^1  lLUj^  4^jI£^  ^Lc,  J  LAj LiTl^: L  4  iSLurt-L  ^LlVl 

ijljjJjt  (^JLlI^^I  ^^Lj-^l  4_5jJLe43  4 (j-Cu-eu  JUu  4tiJUj 


I5S 


plaJI  6j3jju> 


<Li_tiaJLi  ^jL_uJl  iSj-iH/L-a  ^lJ^LlII  JtJuj 

C.«-L£j  .  ^JLLsLJl  Cj L^^se-^Hil  4^e_uJ  jI^^ILaVI  4^LI.V1 

jJLLA  Jju  Vl  IjLu  ^  ^  ^«Lj_aLi_u^LJl  L^-AjILo  (J-* 

1  <n  ^ "t  1 1  ^Lj  ^jij-jI^  cjLx^  (J-*  *-"'  <a  Cj"^J  *  1933  ^Lc.  4  1^1  Mitl 

jj^ILsE-ujl  j3jl  j-u_o  4^  jL£^i  (^  jJl  4_<_aAj  ^L»J1  i  I  9  I  9  ^Lc,  CjI  J_i  ^j-iLruTu-bl 
j  Ju.^  Cj  1  ^JJt  C.(-}l£j  .  (2>^llLxiu-bl  ^  0^1  4-Li-t.tjJj I  4jjJa1!1 

cJi^e-LtfaJl  i^j-^LLiiu-ul  CjLjjJij  1 (ji_j-«L_u^ljl 

(ji  ijJlLSJLi  Lij_uJ  1  j  4_j^L_u^iJl 

llLj^'1 1  (1)^^  ' "  *1  c— <-i-i-uj  {^jlII  Lt-u-1 1  llLIj 

LiJ_i^^  -  j j  ^  •  1 1  jJ£^  p ^^4  (J-*  lSJ^ 

^Lc,  (J^\!1j_<_o LLo  4_ui_<_ojJl  4.^Lj_u^LI  j^PojLjlXI  t  ^ a 

^^-LjlJI  4_j_L£^  4_j_u3^  Qja  *-_)j-^IL!1  1  4^^^IL!1  Loj-i^  1894 

Cr^  4_ujjL:5elJl  JL>.I  ij^uCa 

4l(XJj^  Cli-iL£^  j-uaLre-o  jLu-ul  4.jj:t_tJ  Sjlj^l  LoJlI^  1895 

LiJ_i^L_i  (j-5^  -ij— 1  Lilo- V 1  jJl  *-_)j->Jl  ^cC,J-i  4_ji  SjLo-^l 

c-t-u^^Iu  4_t^L<-u^UL}  JUJoILIL}  ^j-^LLuujI  ^  >  ,^'\.  \  t-4  ^ ^ 


ijl—L^  C-«-l.Li^  1 4-L.t-i-alU  (J-UlIs j  LjlX  1  (J-*  Lufojj  1  4_aLc,  4_xflL3LLa 

jqJjlII  (J_u_(_u!  4_<J:3jLjLLo  c1)L^j>.j  ^j^tTu-a  4_SjjJiaj  4_iL?eIu  0-iL^)) 
.  CjL£Li_uV  i^\  (J-*-ij  ^  1 JLA  (2>5Llj  i « 4-0^. jJ j-aTn-oJ V 1 

JLuj-C.  4lLa-u^  ilLLi^^  L)^  i4_LiL_uJ1  j^ITlA  ^qJIu-uI  La  JLl^j  i  I  933  Lp^3 

4_jji_a:>.  (j_a^jj  i4_u_ujj-jJl  ^jJLlII  4_j^^L£^1  j-<-u  i^_j_iLLVl  jaJjtJl 
0-1  L£^  ijr^^  ^ 4_jJL>J1  tiJU^Li  (j_u£^La  4_jjLa:>.  t  U\ , ,.  jjyJtj  t ^ J-Lt-U 
•  (j-^Lufu-bl  JL^-*-a  1-4^  L4-1  LuLLl  <J  1^"  .  ,.t  1  cLt^t-Jl  L-LAL»-a 

a  La-LtJ  I  jLjuLi  iJJLlA  SjUrtlXl  CjLiV ^1  ^j-^LruTu-bl  ^1  (—SjLua 

4_jj»>JLi))  (—SjJIaj  Jjlj  ^  L^j^  cr^i  ^5^  (J^  4jLi  4^^Lc,  t 

t  ^  tl  cliJijj  ,((^j_iLaJl  ^Lal  1  jJ,  1  5ljLi-al \j  ^-aLi-uTJlj  4^jJL1 

i4_^HVl  4_j_Ll3j_iil  Lai  .^LufuJl  (j-*  (J^Li-uJ  (j-^LufltljI  4^l_(Jl 

Cj-C-J  Jl-S-S  i4_j_4_j^l£^^l  ^Lj-all  4^jJlll  (J^  (J-* 

(J^i  V  tjLi  tiU^Lj  , (j-iLufli_bI  JulIs  alj^L  ^Lj^l 


15^ 
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a1  tjl-C,!i^Li  (j-lLlLxfu_LiT  ^q-ALoIII 

,((L^  ^  LoVIj  Ljljj>.|  c-f-LJE^  4_j^jL^V1 

^Li  «l_La  1  jLSH^l  ifiLuJjLil  ^j-ilrufu-bl  CjLs-Lrtlo-V  t  ^ lLLi^^  JLu  ^ 

^1  t-N"wt  cii-il£^ '  ^  -a  ^jl_>Jl  ijjJj  i _ i_iL>.  i  ^j-^lTufii-bT 

(J-SLI  C-i-i-i-i-o  gU-Lt-U  gG  L:t_jj-_ua3  ^1  *  J_iJ_>Jl  L^Llaj 


^JJJ>.  j  L»ILo  cjjl>.  jGJ  )) :  1  Jlj jLifo  LLl  gLjL^jLO-a  1 

iudjJaj  (j-^  Ct^'  Cr^l-i  *  ^^\  p  ^  t?"  j_LaIu_ul  ,^L»J1 

al-tiil  (jr^)  «  5-jj^i-a.tJ  1  4_aJL>Jl  LuJjLa-i  j^jClli-o  Li£^ 

^L_i  lLLi^^  igLj^^L£^^U  ^Lilt:>.l  ijy^J  gL^LtJl 

^j-jirnfuJLiI  L_a^ ^  il)5^  g>  a  ,  ,.t  ^^JLllJ  i5_a^SL:tiJ  c_t:>.lj  L^Ltia^  i 

^1  JLa_3  .  glijj:tlu_u-a  g)"jj  •>^r-  jlj_<ilu_ul 

C-t-t-t-oTi^  1  (^j-ll  ^Jt  (_jj  L>^  (J-* Lufojj  1 

t  tgLj-4^jl^Vl  gOjJ?e-U  gLuljj-GJl  4^^^j.jlI.1 

^ 3-*-^-=^  '  Cr-^^ J  (iP S^J  ^  1^  ^  i  OJ  ^  ^ 

(j-a  5_jj-SLa  gLa^_SL>J  (J-*  tj'  t 

La  L^^LLj  lLL^IG  (J-iLLu-uT  j-aJLi  .^j-aLLl  gli_aL»_a  LLLLaJ  (JL>-j 

.  gL^Laj  Sj-uaLLaj  gOj-usLca  L^'j 

*~Pj  (^jJl  iG  \9 ^ J ^ ^  ^^^L-a^t^LlI  4^^La  4_aJLi^Jl  j^jja  LaJLt^,^ 

Cj  1  j-j^eGILI  1  jLoj  (j-*  ^^^)Iu-L>Jl  jGjI  LiJJjLij  .  Cjjjl  (j-* 

(J_a^  (^i  t— ^ji  (j-*  -  5jGoL_a  gLJLL»Jl  *-_)j.j>Jl  ^IjLi  Jju  gLijJ 

.  gLLa-C,  j-jLa  5^Lc,j  gCL^E^  j^ITlA  ^_a  gULiLa-a  lLL^Li  ^j-u-aTJl  ij^puLLa 
gLjL>.i  i^a-LiJl  CjLaL^_4_ul  lLL^Li  ^jCLal  LajLt^j 

L*_j.a->-  1  p  ^  i^JL>JLl  1 JLA  JLua  gLijJ  (_j-aG  ^ITlA 

(J_uL_L!1  jJj_a_i))  ‘.jJLlA  tiJU^Li  LajLt^j  , 

p_La-L  juL!  p_j  . «  jljjl_>JL£^  LiLua^l  LilLa!  t  ^  l  <1  ^ 

(gil^j)  llL^Li  ^^-j->* I  *  Sj^LiXl  llL^Li tj'  gLu-i^j 

Luajl  ^jj^LtJl  glbj-t-a  jjLT  3-^J  -  OJ^  (j-u^La 

i>j-GG  gL<_ojLa-«  gLulSLaL  ^JLaVl  (J£^  t".  l-s"w  cIJjLSJlI  iJJLA  ^Li  .  4_aJ_3Gl  Qja 
gLi_i_uLLa  LGsjI  glijL3  La  IjLAj  ,  gL^Laj  2  ~y\  (jSLjuJ 
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fibjSLI  I  iiydj-LM  jlju  Sjl^j 

^-J-aa  ^jLjJI  4_j^SLl  (^j-ULi-uJj^ \j  (J^  ‘ 

j— t-a-j-SJl  4.jji_<jj>.  (jyic,  tiJU^Li  J^JulC.  i  L^LLl  *-_)j.j>Jl  jL^ 

^_Lo  iulllj^jJl  C.<-Li-uj I  LoJlI^LJ  ,j-jLa  ?.Ljj>.^  Lc, L<ili:>.  1  JLSjlj  ^jJLjlU 

iJjLA  (J-*  -  j j  tl  <La j-SL->Jl  ^  ^  tAj  a  jJ£^  ^.^LaliJl 

d-Iaj^tiuJl  J-Jj  c?— ^  ^L<iIl>.V1  J_Sjt_u_o  fiUj  lLL^Li  (JL^  iCjl  JLiJ-^nJl 

I  U  IAj  a  jj>.l  fibJajLjua  Qja  ij-iiaatb  ,  Sj^Li 

5_aj i  LiJJ j  Jju  .Von Laue  jV  j-A  jJl 

. citSjJl  LiJJIi  ^LLVI  ^ w a tV  s  A.  \  Aj  . a j  .^«:^ 
t3 J-SfeTm  oLiVjJl  Cj L^t_«  (^\  LuJaLa  ((jV))  LaJLt^ 

4_j_Lc  Cj LijJi_LsaJ  1  uLILLa  ^jjjLJI  (JjLae-i  ^1  ciJL^lj  ^^^^l  c-«Jia 

JLa_£  .  ((  J jjtTLi-o  4-tJt-uiaj  La-La  I  t l) ^  ^o-^-u-a-Laj  ^ I j  4  ^  ^ ^ 
Jju  ^aj^c-LalLl  1  j  AjIaVI  u_)j->J1j  Sj^ILII  al-ui  lLLi^Ij  ^jj>u  ^^yJt  aJJt  CluL£^ 
d-LtJv  [^j-Jl  JLjJ—Lc:  <GLu  J.^  4^  fiLj_LL»Jl  u_)j->Jl 

^  t  ^  fil_LjLI.Vl  aLjj— j-^l  ^Luj  4«L4a3^  •-^-‘^  4al-u  SjLcl 

<Gj  Jl^  c3^^J  4jLj  j,  «  mm  lILMj  '  ^jJa-Lall  (—SjijJiiJl  jj-* 
jj-Lill  L_ti_LaaEJ  4aLtjVl  aJJt>  LJ^  J-^  lLUj  (Jjt^ 

(j-\^l_tJl  '.i-Jju  Qja  Vju  fiL-onj  jJt  i>JL^  5^1  J^l  a  t-sl ,  ,.tl  (iLSjLi  ^^jVl  Jl>J1 
jJjL>.j  4 <Li-LLkJ  1  Cj L>. L:t_IL>. V 1  C-<-i-i-uJ  1  lj_^J  .  L^  UJ)  ^  V 

(j_*  J  j-4-a_j^  1  J_AL»_a  aLx^jij  <-_3juua  (—SLSal  5ujLa  4_u_uLajJjJ_i 

J-A  (j-*J  i  (jj-Ij  (J-^  aLa-LtJl  ^jj-u  4  5»oJl.>J1 

CjLa.j?E_^  ^_La^_a  tjL^  lLL^ISL^I  ^j-u-i-oJ-a  4 ^j-u ju La  juj-^ 

.  4_j_j_4_u_tJ  1  ^  «La.£:J  c-<-i-i-u-i  4^l_tJl  d^latjuaJl  (J-^  (j-* 

4 4_u LL V 1  5^  jj  1  fitiLLaJ  1  Jju  La^  (J-4j i J  LJ, i  ^j-u jj \jt>  ^  ^ 

Jj-a-t-^l  .fiL>.L>u  ^JlC,  Ja_>Jl  (j-*_aa»J  duJ  [^jJl 

^aJjLll  jL^l  5jj»4_uJ1  4jljjl_Laj  4[^jl_tJl  ^UajJl  JljLc,Lla^  ijy^  4_u^l^ 
La  j^LaHJl  CJ-aj-aj  5jLc,  jJl  jj-C,  fiUV  4^jL£^  L)^  4jjjjL1V1 

.  ^'11^  Jj-*  Ct^  ^Sj-^ 

(JJLa-H-Ll  4LiLi^^  J_Lc,  ^  ^j_4jLi11  (JiLa  c.<-u  jLaJ 
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^  j  *  4_i^l jJ  ^Lj_ujV1  4_<_aAj  .J-i^  )) 

fiLu-AjJl  43Ljj>.  ^_^y_(_uLo  4_4_jLi^  t",  t-s"w  jL^la  .  Sj-Jj-xflJl  ^LiVl  i>J_A  i—Sl^ 

L<i£^  4_jJlL»J1  *-_)j.j>J1  jJjL£^  j£Ll!1  fiLbl  (Jll^  lij  -  J  *  ^LiU  <ULaI 

(J-*  ^  (3^  LajJj  t  n  ^  (J^  L^*-^  i>LUjl  OjLo 

^LbjJI  Lila^_a  ,3**-^-^-=^  l-Lfiajl  <LJ  tjj!ji 

I  944  3-I  ^ITlA  SLj^  ^  1 ,  Vl  Jjuj  .  ^  ^  ^  ^ 

0-3j\  L)^  fiLLsj-ifiJl  Ij-tTu-u  D’'^jJ-^  Ijljjj  »cjj!jl 

<Lj>.LL3^U  4_lSL4-4  1  mi  Sjlc.  cjL^  ^  lA^  iijjuu  Laj  1934  ^Lc.  jlLo 

^  4_tSLIj  ijJiLA  3Ljj>.  ^3^  ''  i3^  ^a.  1  Un  / 1 1  t 

fiL£^^.jLJ  (Ir^  ^  J *3  <lLi3  J-llj-Il  l)^  ^  ^  L>^ 

1 JLA  JljVj  (-3^).ju  J-Il 3^  L)^  (^Ju-lLlA)  *-_jLiSLIl  ^  *  lLU  jJ  44_LjILa 

y  (J_uI_L!1  ^Loi  lLLi^^  i_La_flj>o  133^  lLUj  j-4_aAj  L-4-1JJ  t  lLs  LiTall  1 

L^j-^  Lib OJdI  3^?-^  Cr^J  .  J  >>1*^1  ^IjI 

C.<-<a-SL>.  J_£  c_i_»-jfuJl  S_<iSL?e-o  ^Li  gl  ^  ^  ^1  ^_jJi  3*^^ 

<Lul  ^Li  Jj  (31  tiJL^Li  c-Jt£^  jLjjLt^j  .uisjJ^Li  3j!jl  (3^ 

lLLuTo^  3l>.  Gj  ^^-j->*  I  1 945  (3^^ '  Ly^3  3 

LiJ-i^bi  c_tll£^  lA^j  .lLUj  (j-*  ^LjI  ^i-u-<3-  lAju  3^^  (jjjl  J_3-bJ 

V))  Jl-Li-3j^4-i-u  jJjJjl  «LSjJLu3  ^31  1  JLA  oJ.<i:>.  ^Lj_uj 

3-<j-*-ii  i3-^  i3-^f>^  lS3^^  3!  i3  * . *  '3  o*  c:r-3^  (33^ 

5L_uL11  aJJt  Jju  ,((j3-*-*  ^  jb  ^" , ,.  11  3^3^  lJl3^  tl)'  l3'  3* 

.  4_i  [^JlI^  (^bJl  LiLi^bi  3^^^  (3^^  1 JLA  3^  i4_j^LlL>Jl 

J-*-^  iS'-^  (3-^  (J-“b  f  ^  f  3  f-i:^  3 

^^b_4_uJl  (j^  ljr^^-^_3  i cA'Gl£i:>. L>.  \  A  /^tlC  ^ j  ^ ^  a 

Jim  jo— 1^  ^ '  lj_A  ,((91_La  3^1-*^  (3'  lA^  (3"‘^3^  3j») 

(j-A_L^j_<j.j:t_j_l  1  (J-*  J  Jl*  tl  3-:J>-^l  c3i  ^  L^bJl  Watson 

.  fiL(_u3-i  1  o_t£^  (^bJl  3 

^_lAj  LiJjj^  (j_u_u_uJ  i  jj-lTLa  ^3  ^-^3  3dJ  LA 3^  '  c3^^j  LA  ^ 
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Cy^  ^jLi  VI  *  ^L^Ljj.^  ^  ^ 

i<Lj_>Jl  5j1— <a-U  5_^jLll  4— l-LiJI  4_3j-Ji-o  jJ Li  Vl  5Lj_>Jl  ^Ut-uJa 

.4^1  »Iu.ClaVI  1  /♦Ia"  /  ,.l  jJ  LJ  ^1  A"  / ,.  » Ll^iSLI I j 

The  Double  c_JjJL11))  4_iLlt^  4_i_aAj  ^^_i_uj1j 

.  4i_u_tJl  4_i_jJiaJl  Lujjl^  J_i  jjySLjj-aVl  *-_)jJlJ1  jj-*  Helix 

4_jV  4 1— (_(-£  *  '‘J  ^  ^ L)^  JL^  44jj^I£[^1£^  5jj_LsaJl  4>JLA 

^  .genetic  (4_jjljj^_a)  4_j_Lo>.  j-lii-i  4_^J>.J  1-tijLi-u.a  j-l£i_b  LtJjt:>. 

Lt-fj^lj  ^J-1  ^4-.l^^JI  SjL-^JLI  4^jJ1  4_j_LJ1  Lo  <  . .  ..^4  ^$,L<_uILi 
S4_jjjLll  4— l-LiJ1  i>J_A  SA  '■»■  \  j^jJl  (4jjjJl,l)  4_Lj_>Jl  4_^  Lo  ‘(jj-IjVl  4:>.jjJl 
^jL£j  . (JjL^-o  j-jSLflib  ^ '  1  ju  lA^  j-Il  julc.  ^^Juu3  4jjL_uj  ^ 

LjJLc.  cjLi-uIj^  c^LLs  jij-j?E_a  (J-*  4jtjljJl 

4_j_] LjJ  1  ^ LSLa  ^ 1 J  La  I  .  *— ij— >J  1  ^  ^  LJa  i  Cj  1 ^-t-4_u  c-t-i-i-u-1  L 

4_»_al_:^l  t.  <  t  rM  tl  ‘ ^i:K j  Ml  jj-*  MUttlj 

(j-uj  (CjL^Ij^I)  ^Ij^l  ^qJLc,  i>lj^Ii£^jJl  ^_5-L:  J  '"‘^  4_4_Jxal_>Jl 


La  Ij^Lj  a  ',  tr  (JLiILa 

4  L;->'J.  1  (J_ui:>.  4  4_a  LSJ 1  (JjjJiS  Liijj.£^  ^  L£^  .  J  (®-^dL?  L-u-i  (j-*  lJ ^  L-aj 
^  U.  1  ^  11  5  1  A  a  4_jSLiXl  4lljj-jJ_>»jj  (J-*  4JLa^  ^L_uJJl  *— )J^  4(j_ajJLLl  (3:;-i' 
5jj_Lsa  jl^Vj  . I  4>1  JLt-a  ((^J^LLe_a))  clLfc-tJa  clsljj^  aIs j.S_Laj 

t  aUs  / 1  ^  4j Li  4> LjLa  4 jJ ^_4_ulLa  4j L£j  j-u_>J.  1  (j ^i-uJ  1  j  ^ L£^ 

La£^  (^LVI  lLUj  *-jjJLlj_u-a  (J_a.c,)  ^_^y_4_ulj  jJl  jJjuaAll  ^Jl^Ja  Jljj>.^1 
(J_^  4.Ljia_j  ^Lj  4_iji  jj-a  jJaLSlu  SjjLlLLI  4jLji^  Cli-iL£^ 

.  a^sc-LM^  jLjJut-i  t  ^  •  ■"  *  ^  4_L4:>.  ^LL^ 

LLj-oa^l  lA^  lJ5^  ^  a -^tl  ^V-a^^tlb  L^£Li  ^  Li^l  Ltls  1  jl 

V  ^LLlLi-uI  (J£^  j.::t_L>J L£^  (j-Jtlaj  Cli-lL£^  L£ijj.£^  cIiL^jIaH^  44_a_LS_>Jl  * 

cHjI^ JLcJI  ^  1^^Jt_u_u1  j^jSLt-4jj  4_ihAjtj.a»  '  L  <  ,■  m  ^i£l^  ^^^_t_uj1^  L^ I  < 

LjJl  4.j_tj  Liljj.£^  (jj-t-u3lj  tjL£j  *(J^^  ^  c-t-i-i- 


jLojl^JLI 
duL^ 

^j_4_uj1j  (jV  4  4? J-LoiTi-i  jLu_oVl  4^V-^  4_i_4fuj  Li^IlsV-^  0-iL£^  LiJJIi  4DNA 
4_jjJ  j-j^Vl  lj_A  4_aJjLJ  jjy£^  j-uSLll  4_ijJ  ^ 
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V  L^*-^  lJ^  Jl^  .  ^^_i_uj1 ^  gL<a-Lt-J  j-uSLll 

^  .,j  l-s  a  ^Q_(_ul_>Jl  ^^1 jJl  1  jLAj  U  jJl  d  1  .>»•  a  oi^  LL  LaV ^ 

5_3j-Jt_a  ^J-1  O-iL^  ^ji  c^jUl))  ^jj_<_ujlj  cjLH^ 

♦  ^  A  4J  UjJl  t  ^  ^  ^1  c-«^e_j  Cj L^-cuJ Li  4_u_uJ^ 

(J_A  :CjLLj_>J1  iJJLlA  0-iL£^  tilijrfc-tJl  ijy^J 

^L£j  LaIjl^I  ^  A 1  A  cj^Ij  ^j-«  jI  ^^/CtL_ulj_u 

Cj LjJLiJ Li  J[3^  5jLu_u  Julc.  4_u_ajj-iJl  L_uj)jJ 

(jj-1-ujlj  5j_U_aJl  aJJt  ^LlVl  jL>.i  jjy^J  ,4_U_aJj-iJl  ^qJjU  tj^J-3 

t  *1  jLiV .  ^Lljjl  '  ^ *1  j_iV))  ^ jLoji^  1jjL>.  ^L£LL1 
^  ^  L£^  jL^  i  L^-la  I  (_£j.jt-i  L(£^  LliSL! j  i  3-^  Lc.  4^  u  c.(_l4j>. 

^  t  ^  L)^  iLjjJl  (jOij_uJL_u  « >> 1 1 1  cjLLl^JI  CxjI^  llil 

•  c3^ 

l_<j_^^l_iuj  p I  ^lj.j?E_b  ijjijLj^^  (J^ 

Lj-aj  g>  ■•  .^tl  cjL_u1jjJ1  (J-*  MjL-^  ^j*-^  ' j_^  L<j-^l 

^lj-^_lia_i  LjL£^  i^Q_AjLALfiij  l_t£^  Loj_t^  (1>^J  ?.l-tji  LJL^j  i Lt^  ^Vjjt_Lo 

aJJt  O-iL^j  .  L^Ij  JJlj-1  (_)IjLSj  ^  s''  ^  ^  4_Ljfljl 

4_LjLa  ^JLJ^  5j-i^  Vl  t  ^  t  (j-*  (1>^  4jLj_u_a  (^JLualLll 

1  ^1  JlJ V 1  ^  Jj  JlI  1  4J  jJ  1-3 . 4_aj.<j^  4»o jLo 

c-tJt-i  (^  j-ll  3-^J  3^  iS 3-^  ij^  3-^  ^  L>^J  ^1  JLiVl 

(^j-A-LSLi  1  j-5  JLtJljjij  L^  f‘3^  LjjJl  4_j_(j  (J->»J  L^J^'  ^jL?e_a  tiJl_LA  0-iL£^ 
L^L£j  C-JyUl  4_)Li£^  Laj^_4-!3  ^^_<_uj1j  ijr^ 

.  U> j  t-N  a  CjJLaLIo  .4_u1jJlC,j  5jijJL:t-oj  ^qJjlJI  51j-al 

1  ^"liT- 1  I-n"  ,  ,.l  <  ^  BLlAil  4^1juV  '  .  <>»itl  j_(fij|  l",  i 

ci)jjL:t_jl  ^ LLsj-i-uJ Li  1958  ^Lc,  cit^^  A ^,  ,.^\  ^LsjJl 

^  I  ^jij^  (J-*  ^  (J-* 

jj_u_^J  -  ^  Jt3  ^  4_j_<j_Lc,  (J-jLi-u.a  t  JJLu  (j-*  ^^LJe-a  5jLu_u 

4_i^Lua  Cj-jL^  J_^  i  ^_y_uju  (3^  ^  j'  i^ljL>.  (3^ 

4_»_aL:K  CjLJLLs  ^cla-*-*  (Jij^  j-xtSlj  L^_<_aJ^Lo 
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L^l  c-t-iTu  ^  t  L>. LAj_t£:  cjjlJj  L^j-(_u!  fiL<J3jL»-o 

.  ^Lc, 


IjLolLd  ^  ^  y  &  *_jjJ_<_uLjj  « <  UjJl  JjL>»j  ojl£^ 

4_I  LjjJl  ^Lj  C-u-ia^j  L^_iSLIj  iLiJbj^  CxjI£j  4 «Lj_Ljj.^eIlI  1  L^^fejlUj 

(j-a  »  lLU  <Ui  5  juflij  ^_<iJj  L^J^Lu  iC_J jJ 

JjL>»j  o_jL£^  L-^l  L^Ljjj-d  t ^  <  cjjl:^j 

.  LjjJI  5JLj_u_a  (j 3-t-u3 \j  (Jj>.  (j-*  ‘ ^ tj'  ‘ 


i 1  *-_)  1 1  JL>»J  jj i  i L£L1 1  Cli-3 ^  1  i  i  J-I  t O L£^  (1)^ J 

5j-jL>.  ^jLtiu-<a-U  3.:?e_iiijj-A  di-ilSLl  o-iUjLc,  L^l  ^  jJj 
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;  t _ j  J-Li-uSLIf  (  I  *) 

Alexander  Flemming:  The  Man  and  the  Myth,  by  Gwyn  Macfarlane  (London:  Chatto  &  Windus,  The 
Hogarth  Press,  1948). 

(jy^LLajj^l  (jyj  Ci-Ljij  V j->-  <— 3_2_yAil  i>“  (2*) 

.  1  <  ^  I  ‘  ^ 

•  1 1 11 1-\ ii  ^ L^tlu  4_tjjLA  (3^) 

a  j  ^  « 1 1  .".I  \l  a  I  4."  ,„l  J^l  (jL^  (1912  .  1827)  Lord  Joseph  Lister  (4^) 

^  (c.1^1) 
.4j^!La  21^  16  La  ^JjLju  (5*) 

La>. I  jl  ‘  .  Un  (Jjjj  5^L>.  j^yjULl  ^Lc)  (1915.  1 854)  (6*) 

.  1908  ^Lc 
bacterial  antagonism  (7*) 
' 3 1 « ^  1 1  ^  ( I  ' (bedpans  (8*) 

David  ,Li^l  j  cJiJG  (Rutherford:  Simple  Genius)  jjjJsjjj  SLl>.  ^^LLj  (9*) 

.  ( 1983  (jJJJ  .  Hodder  &  Stoughton  jl  j^^J)  Wilson 
.  plus  ga  change  ( 1 0*) 

C_tJt  jJI  5l  JJ  ^  (^I«Gj  4_L>.jJ,I  Cj  l_L5B_»iuJ  I  J  fiLLstJuJI  4_L>.Jja  \  a.  (II*) 

.  jL  jl I  5 1 jj)  Lil I  ^j_a 

j-u^  L^'^O  cr^Ljj.^5JI  .>>11  ^JjjLdil  :dLiLje_!f  LcLu  j-jgj  1 905  ^Lc  ( 12*) 

La  4a.lL.uJ  I  4.:eAlLJI  ^^^ItJI)  Aa-llu-'J  I  4j^^JaJJI  ‘  (a 

CajL^  4_>.jJ  ^A  La^aJu  a  H  ^LluJ^^LI  4^jJJI  l(j_yJjj.a  . 

Cj^JU  '41  ^^^1  t^jJI  bs  <  (.3"Lc  Jjj  IjlA_j  .  4jL3^jj.a  ^^a^  I  < _ jjLgeTJI  ^aIaj 

4^1^  lIj^ISL LU.il  (^jJj  V 

•  gravity  (^LiJaj l)  ^L5j  (gravitation  J^lij  (13*) 
U.J  .  4^LLujj.^  I  ^jJjlII  4aAJ  a  < J  I  >»  •  t  \  a,  ,.A\  dfcjtuluj  Jl^  CjjI^  LSjL^  D'  4.dJA.>Jl  (  14*) 

I  ^ •  '4  a  L  ,  (jjj_LuL>Jlj  (jj.i>.jJ,l  Jlsbj  ^  I  jJ  ((Jjja  4GjL(a  4aajjI^VI 

(yu_j-a  (JjjJ  5^L>.  CjJG  (_yjJI  ^  I  *  II  14^--'  (4a5j1au  a  ^  j  VI  <jJJ5 

Jjl  L^La>. 

•  CjIjGIiJLI  jI  i_^jij.(aJI  LliyLoJI  jjuila  (puritanical  (15*) 

•  snobbery  (16*) 

B^^LiVl  ^cJjlII  LaIsG  (Ja5^La  •  ^  j ^  ‘"'V  < _ iLlSLI  4ji.>.I^^  ( 17*) 

The  Dilemnas  of  an  Upright  Man:  Max  Blank  as  a  Spokesman  for  German  Science,  by  J.  L.  Heilborn 
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(Berkeley:  University  of  California  Press,  1986) 

. t-.1  ill  4jjI_!Li  aJjjLA  (18^) 

4_ajJi_La  t4^LLaJI  JiLijtjl  Lsjfc  (19*) 

^j_a  ^  <  I  j  ^ <  La  fiLLa^  J-*-^  L/'-^  .<LifcljLjJI 

.  a~l  ■s-l'i Ti ,  ,,l  La  lLx>.  <LaJ  (j'  i-dJj 
^JL»_a  CjLcL*_tIu^m  <LaLal  (j^  <-iJj^lj  L)1  ‘  (20*) 

Jeans  j-Lc^  jujju  4Jji£, j  Rayleigh  3  CjI jjI jIJI 

(jA-!  (-dj^Ui  (3^_j  L)'  •  (LjajjjLSJI  \  a, ,.>^\  j^i  ^ja)  j • » --» H  4JL>. 

<lI  Lj-tls Ijj  jljejj  4_iic.  (^^3-Sj  :LrCJl->Jl  L?  ^  ’  Jl>-I_j  4_Lj.adtjj  LAJJ-iLSJI 

.  ((-dj^kj  dtjlj  ij-A±M  jdl)  ijj>-^l  '  'Ij 

^3  ■> ^  Lai  tjJjLS  ^3-^  Ly^3  (^«^)  ■> ^  Lt^^ j  L>^  j  II  (21*) 

(jJjijlII  t^O  ^  ^  I  Jjk  ^  j  ■  <  ^LLaJI  ^j-a^  (j^  3-^  ij-*-^^ 

.dJj^Li  CujIj 

-  ■  L  /t  a  I  a  I  <  I  Laj  ^1  (22*) 

^JjLtj  ^  4_1SLIj  (J-*-aJI  (^J-a^ 3-^  0^^  a  ,  ,,l  jJI  CjjIjJI  L)'  Cj-uI  JlII  4jl  a  H  (23*) 

(_^*aJLaJ  LT"^  LaJl^j  ^(■u->JI  L)'  Jl-S-j-*-!  (Jis  4jl  n-LUjJ  j j jLejj 

t  j>^m  ^  I  p  .  /I  ^  H  L)-^  ^jLc^JI  a  al  t-\  11  ^L^lJlI  L)^  L^aLuiu-uT  *  **  -  ■"  l  CX'-^  '  {^3  '~'  ^  ^  a  a  1 1-^  H 

.  ^3-A^  (J^Lli  Liaj  I  j  jLt^j 

^1  (_3 ^  JSLl  5 ^Liil  <CL<^Lj^  (_3 ^‘<1  L.JJ  j  ^^^px^Lui-u  ( 1945  .  1863)  Lloyd  George  (24*) 
.  4_i^^L1jI  5jIj_j  1916  (jSLtI)  -  Lj^  L.^'  ~*- 1 1  4.aic  jLl  La-a  c-ulj-tiaJI 

I  J_A  jmlJli  ijJJ  j  ijadj  . .  *— ‘  \j  '  jl  ■  -'V  1  Ltl3jL*_a 

.<uJj  (.L^VI 

LT^l  3^3  ‘cAa^L^  i^jjj-ujui  ^a^jLiu  L)-a  4>4d^'  4  till^l  j^^JsLL  j-l.l»j  (25*) 

L)-a  ^  3  *>  L»  •  a  ^1  I  />lf  ^a-ujl  ^  j  'jl  L  <  (J-a-^jJ  ^^-uJuJI  I  Jl;1  L)^ 

-  a  <  \j  j j  1 1  4jLjJI  ‘"■'^ I 

L^LLl  L>^  1918  ^  I  ^  L  c-ua^jl  l^  ^  (26*) 

.^a5>^JI  LAa^ JlI I  ^ ^  CjaL^ 

.  1987  J^^jj  27  (Lj-UJ)  The  Daily  Telegraph  (jr^jJI  L>^  ^>LLa  JLS^  (^7*) 
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5_<iSL>JLi  i^clt-Jl  L^J-J  *— illiSL!!  1  jla 

Lt-uTiJj  .4.jlj_uJkl  fidlLaVlj  ^JL^l 

^1  i  ^1  L_£L^» : lJiJJJlI  4^ 

(j-c,  j-lii-Lll  <-_3j-u3  ^1  jjLj  ^  ((SULLc, 

4_jJl  ^LlL:t_i  Lo  ^Li  (fiLo-Lua  j^J_i  fiLjV)  ^ 1 1 

(((— al  Mi*\"  ( .iVl  fiU^  ^  ^ t  ^ 1 

^  ^ ^ ^  ^  ^  JU&  I  ^  ^  L^cu  1 


<L2-J_2_>J1  ^gl  •J  tt-stl  ^[jljUS  i>L>tJ  C-<J:CJLjj1j  <tl 

(j-*  Ij-ij^  tjl  c-cJ^CJ \j  «L:?e.^^1  (J-*  4j! 

Lja_il  (j_uLl!1  jufiij  jJl  Lo  ^ .  oLo-l^  V  jjLi  jLtlj^£Li_u 
^1  V  cjIiLi^l  1  j_A  Sp  1  ♦  T1 

4«L5jL_uJ1  4JLojVl  4_<_u_j_(^l  «lijL^  CL«-il£^  Lo 
oj-oH  ^oJ-*-Jl 

«._(^L-(.jlJ1  t  ^  j  t  u  ', ,^  <,  ^  ^ 

^Lc,  ,  (2h=)jJu_uj^^  ,c_3  i>Lc,j  Lo^ 

joJLlI  1  t  5j._uJ,  1^  4.Lu_uJ  1  J  Lofc  V 1 

5  t j  ^  •  a  Cr^L$  ^  ijr^i  ^j-o-LaJl 

d^LLaj  ^LoJ  4_i  1Jlj_i  jj Lo-i-u Ij  4:>.L>. 

.aijLi. 

1  j  Lo  ^ ))  :  ^J 1  J-j-uJ  1  ^  ^  ^  ^  iy^J 


I6S 


plaJI  6j3jju> 


1  j_<jJjLLi  ^Li-u-a  ^Li  ^Li-tflJl  jjIjl^  ^  '  ((S^_^yIL:tj 

j^IIjlII  ^Lil  •  .i\  ^Lc,  J_i  cflc::t-iJI 

(j-C.  fil—Ljl  (J-*  J-^*  JL5_3  ,  L»_a 

cl)JL>.j  Li£^  i(^jJl  *-_)l_tia:>.)  1  i?-lj-4_>Jl  ^jJl  CjLjj^  fiLuj_Al 

4  <i  Mil  j-uSL!l  ^  <  <alr  JL^  i^oJjtJl  ^  Li  ^Ij-J  J  *  J 

^^L>.  ^  ■  ■  ■■  (j^l  4ijjlaJ1  .  U» ^tl  CjI^-u-u 

,  LjjIj  ^jjijj>.Vl  <LJLLi  V  i_La_>Jl  IjLAj  .Ojrt-iJl  IjLA  ^^^ILILi-u-I 
(j-Aj>.  'p  ^1^  (j_ul_tJl  (J-* jJLa  ,  ^  ^IjjJl  ^Lc,  ^L£^  t  UjK  5j-a  lJiJJ_11 

(_P=»j-JLJ  ^1  Jj-*  iM  ^  o' 

^Iji  <LV  Jj-LaJL  4_ujL»_a  JL>.i  jjy^jL»_a  jj-*  ^1-^  JJ-A  Li£^  -  -  -  j-t-s-^lt  <GLo>. 
^ ^1-lJ  1  c-Jt£^  J  .  4lu^)j£aj  ^  C-t-iTu  4^t_uJ 

g>  . ..  ^  M  jL:t_j  ^  1  (J£^  (J-^^  tilo-  Ll!  1  O  i »  ^ --L  i  1 

5jljj>.  IjlSLsl  [^jJl  (-_£j-iiJLl  <Llj_u_l1L  i^_^j_L»_i  IjLAj  ,«ljLjj>.  Laj^tTu-a 

j-La-u-uJ  jl  (J^  pjgirnL  tjj-i  (J-*  4"  ilL  JlC.L_u^ 

^i  J-»_j  Li^  jq_ajlc.L_u^  j-^Lij^l  jjjl2j  p ^ ■a- } jJlj 

jJLjlj  ^1  »j,  <a  n  t  I  "I  »1  <a  I j)  ^ 

(j-ij-11  (j-A_It:>- Ll!  1  fiLtilaJl  jJLj_uj  ^1  fiLSjjJa  (J-Lsa^l  ^1  ,  Ij-^  t— a^iTu-a 

t»_(IlSL!l  4_i_ulj  J  jJl  Qja  j-u£Lll  1 j  ^  *  V Ll  (J\jjCLl11  L_£iJj_ll 

IjLAj  -  p^"l'  •  "^  LiJJj  (j-*  ^*4-1  lj_aJ_SlLi  ^i  (Jj  iLliL-LSliJl  jLLuj 
fiCLua_Lo  t  uLajL>Jl  (_)iaJjJLll  uLLLlIL  *-_i^I1SJL1  (j_a_u_uJ  1  j-5  jLt-tTuj 

(j-c.  LoL^ju-ai  (J-*  *-jL-lLI1  ij^j^  Us  Ml  jL>.i  j-^  ,(((J.Sjl!1  jlco^  S^ilj-SJl)) 

4_LjjlL11  CjLaLoIII  (jl  (3r^  liiLL  t^jl  ^  C?-*!’*  *J^'  ‘A^sc-z>ej>. 

^1  ■  Ls  ">^V  t  LiUii  .((ILl  ^^VLS_a  5s:1j-£  ^j-uSL^-i  Laj_t^  L^jUSL 

5Jl_jjljJ1  ^L(Ja  1^-1 1  ^^y^  L^li-o  1  JL>.  (_J_ji^l  5^-1^^  c^i  LlP  ^  ^  ^LuflJl  »  L^LlII 

.  4_a_LLaJl  p^"tl  ,  ,.a  L-li-u-i 

(4=f')  (3*) 

.,L^I  ^^jjTE-xHiJ  c-l:u  : c-tHS  jl  t  4_j^jjl1Lj  '^4jj-i-u-(->JL  lJiJJJLI 

(j-a  fiLoJ_Sj  ^_5-L:  i_Li3L:t_i  ^1  V  4^1  «L>.jjJ  1jlSji-o  LL£Lo  IjlC  ^LlII 

4.j:t_La  Cj1j-j jL_>*J  ^  1  L  t  4_jl  Vl  ,4_JjL^_aj  (^j-xfluJl  ^j-u-l>J1  t  ^  L)J-^ 


16^ 


piAll  J9.9 


1  j  t  ^  Lo  i ^ Lc,  J  1  ^ Lc,  Qja  1  cLuLo  Qja  L»_a  ^ Lj_u_tJ Ij  ^J L>.jJLl 

mm  ^ <i\  V  iS^  (j"^^  3_LaJL_u  ^^SLu_u  ^Lc,  (J^  tji 
CJ-^  er^  C:rJl  L)5  6^-^  ^  oh 

^^JL3  *"*  4_jLt^LUl  ^JOt  JLl^  4j?r  j  1 

.  jij  jJi^^Ju_<_uj  ^ l£^  \j  L^  ‘  '■  V  1  filJjjiaJ  1  j ^  1  j  qJ  1 
^ L^JjtU c.cb^Ul  jjljJI  jlI^  cJiiJi.!  ‘  ^liLij 

(J_A  CjJ^LcoJ  \-a  .  LLu^j  Ct-t-fjj I J) ^  ^j-*jJl  i^2hl3j^^ 

(j-a  Ijy-^  1 (JiLo  Jj_t^jJl  ^Q^L£!_aL 

^_j_<j^  fiLjljua^l  (jy^  ho~‘^0^  i4_a_j_tiaJl  JijJlj>J1 

4lLijL3  l-<i^  CjJL>.j  JLSJj  S^_i_ujVl  ^L»J1  Cj LiJL:tILl  1  j  Cjlj-i>JLl 

0-iL£^  LoJlI^:  c-JiSLi  L^Jo Lil:>.  1  lLUjj  4Il1V^  fiU  lj-*j 
<Lc, j_<i.j?E_a  L»_a  t  ^  ‘  ^  t  dti j  Lo)  Cj 1  LLj^ 

Cr^l  LoJ_t£:  h'^h  ‘(lS*-^  4_4_jJl2J1  jj_a:aJl 

cJ ojj  (j-^  ^ Lo-1^  Ji (j-^  jij*  (.^t  1  LLi^  ^ Lc,  U \j  [^ I  [^ J-1 

JjL^!  ,j\  tjjl  t  ^Cy^-^3-^  tlAi^ 

.  LL^  ^^^yJutljua  Lo  ^1  S^c^l^L:t_o 

<l_j_0-L*_Il  5l_j_>Jl  CllJLrtlb  (^jJl  *-_)LlSL!l  IjLA  (J_u:i3  ^1 

5^  jLjJl  ^JLj^Vl  j-LilJl  ^jju  ^  1  •"  1 1  L_tiJJJkl  ^jLuaj  c.<-i-o- 1 
_)  (J'OJU  ^Lj^I  Lu^LLaIu_uLi  (ji  VLij  L^i 

,  ((  Ljj-o  Ij  V  1  tJLj-O-U  t-d  LlAj  LlA  1 ^t-i-g-J  5JjJ^  ijr^-^ '  (lA  J 1  JU-ol )) 

^Lj  »L-<a-LtJl  ^  'J^  - 'I ^  1 1  ^j-o  (JSLiHj  «Ul  c-uj-jpeHJ  1  j-LaJj 

5jLja_>Jlj  jq_LjlJ1  L^  ^Li-u-1 1  j^_oVl  (j-*  fiUV  t Ja  1  jILo  l^^£Li 

*  <(  {^^^_Lu_l1  1  (^J\.L.a^-ti  ^LxJI  ^^■t-i-u-LI  C— <-C>»  Ll-Ofc  l^^Li-uJ 

d  A 1  ^ "t  1 1  ^Lcjlj  «L£)^_^-ji_4J  oLcjVl  i^y^\  5J)jjl!1  «LJLo  ^j-o  (2TSj-^-Ldl 

j-xfu-Jl  (35^  ^j-u-L>.  (J-*  4^L>J^Li  ^_^j_aLjI<J1j  t L^^SLITla-i  V  4jlj_u1^1 

-  ^LjlII  ^LljjJ^I  (J_u_L>.  (4jjdt_<_aj)  iJj^jLl  . 

'  {jr-*-t-u-o  ^  ^  Clc::fc-J  1  jJj  LS_o  ^  ^lQ  ^  ^  ^  C-cJS-J  1  5JjJ^ 

j-  '"■  ^  ^L_uJl  Qj-SJl  (J_<j-*l<-i_uj  o-iL£^  (([^j-Lij))  cL<ii^  tji  LiJJj  lJlIJJLI 

(j_u  j_>J  1  ^  L>^  ^  Lj-Lt-u-o  <-_3jju  jjyjJ  1  ^ ^Lt-U 
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1  Li  1 ))  ^LjlII  (J-*  1  JLAj  ,  jJl 

fiL3j-j?E_»Jl  0jJt  Cjj-4lu-ul  [^J-ll  lLUj  jj-*  LjL-*^ 

fjy-uj-LM J_a  JL>.  i  i  Cj  1j-j  (J_u  Lo lJiJJJL  1  JL^-xiilu-u^  ,  ^  Lc,  jj-*  ' 

5»oVl  d-Ln-gJo  c_t:?e_i  (Jjl  (jl))  I  667  ^Lc,  c_(Ix£^  44_j£!lXl  4.jjuj_>J1 

^  A  d  A  ^  ^  ^  ^  *  tlj  ^  ♦  , ,.  ti  t  1  ■  ■  1  1  /  4jj._jI^oVl 

.  Li  ^^^_l11  4-1- Ju I  ^jLi_i  hX^  g.^j-1-u  ^  -  <f t" '1  1^ 1 1 

4_S_Lj_aX  1  ^  V 1  4ij  L^  (J-<i-*-I  I  (j-^  I J-1  tj  Li  La-LtJ  1  lJiJ JJl  1  ^-t-sa-b  L<i£^ 

Ij-LaljLJj  ' p  ^  j  t  •  -a  bT'\j:^_a L-uIua  l^^£Ll  jjij  i^JLdJLl  4SLi-u-<Cl1  1 

^L_ujV1  4JLoL»_a  V  p  1  a  1  •  a  ^  1 1 

llilj  , ,  j-_j_4-baJ  1  p  *  ^jl  Cr-^i  c_t:>.^Iu_uJ  LlLc, 

lj_A  4  1_LLc,  4_J  4  n  ,  „\  pj  4_j^^1j>.1  tiJ^SL4llj  4Jjj>.  JJtX3  tfltJt-i  (j_u.<jJLil 
^j-ltTu  L^-l^  1  JL>.  J_i  J-tfu  cJiiJJL  1  (j  j  * «  ^  ^  ^  ^-Lu^  LjlAj  4_iJL:t_i  (j-I  (— £i_4_oVl 
4i>j.jj-p  j-al  4  Lo  4_jjbaj-5  j]  ^j.j?eI<J  <al*tl 

^  I  lLLI  li  .  4-1^  j  J.C,  V  j-o  1  .  j  1  j^JlLJ  4_b  LSJ 1  4.j_ljj.j?eIl1  1  «L:t_u_tJ  1  Lo  1 


pj'^lj  4_i1^jl11  JLitlu  ^1  (2>^L4-i  4  5Lj_>J1  CjIj-u-oXI  (JILo  4J!lo  pJjiJl 

^  Jl:>.  1  4_jj_bajLl  4:>.j)jJi3 1  p  pJ  Lc,  ^  L>.  L-aJJJl,  1  .  4_illL?e-o  jJt  LLa-o  4_i^ 

.  4jj_tbajLJl  aJJt  (^jj-d_o  JLa-i  ^jLu  jj-*  4JLtIi_LO  ^jLu  t  SJ.^_3  *  LJJ  ^ 

^j-uVj-SLlJ))  jj-  ^  'I  t  pjb  4_j_Ld  JlL>.  Lo-^  4^j-<a-LtJl  jL:tIbVl  1  j^SLaj 

plajLo  I  U  /"  V  4_L:tjL£aJl  LtjLfo  ^-jjuai  ■  ■■  ^  '"-"t  'j t 


o'  OJ-^  (j-*  (J-^J  4ulil  J  ^1  4^1  I  MiU  i—aJJJkl  ^Lua-i 

LiJ  4^^Lc,  4J  (j-41^  Lo  4-Lbaj^  2^  \  ^LlIsVI  SlXjIo  ^1))  ,  L^  1  ^u-JuTli 

4_a_LSj>Jl  aJJt  ,((4.1LaLa^  4j:t_jj:tjua  4_uJaj-a]l  aJJt  Cli-iL£^ 


j^Li  SJ-jJLjIo  4_4_u  Lo.^:t-i  lILi-u-oTJ  1  ^^1  ^1  ‘.lLUj  jj-*  ^  *  J  ' 

Lillb  4j:t_4-d)  OjL^J  56  -  8  X  7  4_4_oLiatj  4^1  Ml  o"m  jl>.1  -lS'j 
4_jl  jl  4-1^  ciJ ^SLiibo  (^ij  (_p3j-c,  JlI^  Vj  4_(_uLo->»J1  LlojJg  . (2>5Ld-« 
.  dt-o-l^  Lo^  .  IjLA  L)'^  4(j-iLL4iajjI  (_pa.S_(J  p-AjLa-i  (j-latS  ,((^LAj-^Li 

C-i-La  1  4_jLj  J— t-illij  4_jV  4^_^ILu  '  Ln"w  4^1  I5L3  4J-0VI  2  \ 

(J_4-a^ILi  V  LJLjl^  4(j_ab_tJl  ■  L.  .  <>.  ijJ^J_4_uJl  IjLA 
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4  j«  I  fi  l)-^J  4LtJ  VI  4_;jj3ji  liLo-UI 

1  ‘  "I  i>l-^  LiJJLilll  4^j-i  ^ LjJLjlII  jJ  jj-p  l-jJ 

'D^  ^  ^^^-^  <Lu_u  ^^hjj-tTuAJ I j  (j-U-uVl 

JjL:t^  *  J->^1  w  'ij  ^1  jj-*  J^*  Cr:*  (3:J-^  i_3jl_^l 

^^ylLl  1  (Jj  L_aX  1  ^  1  f.  La-LtJ  1  ‘■^  ^  ct^  Lt-iil  ^  i  tj  i  lJiJJ_1  1 

3_Ja£l_Lo  (J-liaj  ii—^jitlLll  \jJt  (J-*  U^J  (J-*  J^'  ^-4^ 

,  t  ^  , ,.  ^  , ,.  ^  / 1  L^  iJa-iirt-i  (j-*  (J-iiiSi  j>jL£LbV  5j.j>Jl  ^L»J1 

^Li-u  1  (jj-lJ J  L4-4  t  <U  Li  (3^^  (J-*  (jj  •  ^  ^  ^  ‘— ^ 

V  yol,  :  1  1  t  g.1-^1^  0^  ^.L^JjlJI 

Sj-SLa  i^i  ^1  jQ_Aj-Ji  3-^  L)^  ^j-*-u  (j-*  Jr^*  ct^' 

. 3  A  < V  5jj_anj  ^ ^ t g. L^LlI  1  .[^jl^Lsl  (J-*  5j_ijl>. 

CjVLSJLI  ^Li£j  Cj  1  j-L^a L>JL  1  iiLSJl  0-iJL:tU  lJlIJJ^I 


ljLj))  jc^_jJuiIu_u-o  35^J^  ^  "ij  .4j<aUtl 

Uj^JLi  [^jJl  ^j-lIL^  (3"^*-*^  ^  ^ULi 

^1))  :  lJlJJ-LI  L_£L_j_Ja_ij  ,  ((  cj  1  j—L^a  L>JL  1  ^-l—ui  <U  ^l<CiJJ  ^l_>JLi  Morpheus 
^Lj  ^l_LjfuJl  (iL^JLjtJl  ^_t-a_b  lLULlI  i « t  UjK  V  ^La-LtJl  p  41 

jSlx^  ‘.  Laj_i_uj (jlj  (^LlSLIl  (j-*)  o'j 

5_iLiSLJl  (2h-*  'j'  .^"-^1  ^L^Vl  Ly~^  5jll>»J1  ^LiSLll 

JL>.i  3:4^  (J^  t^i-u-U  V  5j-t-iaIL>JL  1  5_]LlSL!l  3'  ^Lual 

JUIL.US  L^_L£^  3^  «Ij1))  : 3’A_ua/ Lu_uJ  1  ^  ^ 

3jjJl  CjVLS-LI  *-jl_It£j  4_ij_u^Lill  t  M" 4>-  a  ^2j-*  L_tiJJJ,l 

5_ijjlu3  *-_)LfliJl  JL:t_i  lA^  3^J  ■  03-p^  ^ ^  3^*^^  j'  ^ 3~f^ 


cl)VLS-o  (jjjl_tJl  '  LjLjj>.l  *  (J-^ J  ^.IJlIsVI 

fiLjjL>iJ  ^__j_<j^  0-1  L£^  J_S_3  iSjjLll  fiLjJjj  Lk-iTo  V 1  JaLtfalll 

3'  3j-^  i(— £iiS[j  3j-^  (J-* 

(?.lj-SU  L^-oji^l)  ^='-Lj^  iSj^^  ^ J ^ 3  *  ^  3^^^ 

^Lua^  Jj^  <Ul  5j-a  ^_y£Ljj-ai  cjLi  ‘— 

4«^^jl^ellll  ^Lt-fj-l. I  3-^^^  3^^  Lt^  cdjLfuJ  Ly^  4_u_u 

33J'^3  3^  c,«-L:^  Lr^  La  CjJL:k ^ 
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^Lt-i  iJjJLJ  C.<-i-uJjj  j-u_uJl  Ji^  (J-iUjj-iHij  (jl^  (( Cj l-<a-lSLl  1 )) 

jJ-i-iiSi  Lij1j_uI  ^  A U. j t,  1 

^  Ll£^  I  ei  i*  1  d  ^  ^  t  I  ^^J_A  <__3j.^Ib  jJ  1  LJ 1  L-kiJJ.  1 

^JTl^Tu  (^jJlj  w  ^J^***^^  c-t-ut-tjJ I  4_iSLIj  ifiCoe-i 

IjLA  (j-^^  ijr^  4j:t_Ll3lj  03^  ^  L^VjJjLo  i^jLUll  ^tcLu-a 

.  ^ t  1 1  •  t  d_La  1  t  La  ^Jt  ^^.-u-ujlI  1  ^^.-iSLi£l1  1  1 •  cLo» LiJ  1 

<lLlJ  jijLjL^  fiLo-Ln^l  lJiJI  (^jJl  Cjjljj_a  jJlLa  Lj^  Bragg  ^Ij-^ 
L^  Jj-t-J  qLi-all  fiUj-La  ^LSJLI  ^1^-*  JL^Ll  L)t  J-^  i5jL>.lj 
d-<a-L£^  (J_iJ_iIl1  ajjijuu^  V  Sjrtjualj  dJa jJsajre-a  ^Lt-aj  ^^Llll  ^Lljus 

.  3jl>.Ij 

c_i_Jj-j:?e_IL1  1  jJ ^j>.  V ^  « *-_)  Lii  Lc,  j  ))  u_)  Ll£^  Lj  ^ 

lJjJJII  iScientific  Process  ^Llo-LJI  Sjjjj « .itl  J3:>- j  mm^VI j 

5j^j-u_uJl  LjLj^  (J-*  Cr^  J-^  4_u£^  fiLLla^gjjtX  1  4Aj_ulaJl 

.  a  jtl  ♦  A  <Vl  4-Li-LifcrJI  t  j  ■  Li  jUJLuiUILj  j j ^  ^  *** ^ ^  0-^^  Ct^  4-La-L»J I 

(j-C,  jUalLil  C-i-i-u-J  a  •j  il-s  tl  <Lfl_L5j>Jl  L)J»  1 JLA 

cLcJt-iJl-i  aIjl^  L^  dll Jlj^LuJLI  {^!  t  ^  ■ '  ■■  -a  (_£j^  LciSL^-i  A ^ ,  ,,^\ 

^LirtJ  ^j-t-1-u.a  JJ  ' (JSLJo  ' du  ^^u-u jJ  LiTuTt^^  1  ^  L^ i J 

uLaLiTu-Lll  -t  ^i.ijjLajj  (_J_u_4-i  1  JLAj  , ((4_aj.S_>Jl  A-lI^  03^  o'  (1)^^-^  ^ 

j_4a  Jacques  Monod  j-jj-*  dlL^  c.-a- 1^  i^_^,_al*Jl 

L)l  ciJL>.  ^_a  dt-o-Lt-J  JLSJ))  (J_j1jV1  fiLj^L_aj  J.j>.  i  <LLc,  c-tli£^  J-ia  ,  Ljj-uSLl11 
fiLj-jdj-ij  Lai  -^j-J  (J-^  Sjlj^l  J  LJ^  (LL*-11  LiL-uJ^l 

4_j_L£3j-iJl  ^  ^j-1  d*-i  (jyjLj  ^jLLu  Lilj  i  L^-o^jCj  (jy^l  ^jLuJL  Lilj  i5jLiJL>. 

.«5jUJL:k  5jL>.1j  c-LLLaluj 

<Lj_iLIL!1  5j-aJi  3^  JL^  *  JjLSi.Lj 

5 Jl_j_>. jJl  a  j  d  Ljj.  ■  tl  5  lj-11  ‘ (  1 980  aL-^-iSLll 

t-s"  .  ,.l  t  I j_i  J_^  .  4_i]ltit_a  4_fljj-Laj  1  . ,.  a  ^VjLlu  i(3^j-i  5j-jL>.  5j-jL>Jl 

~  3.* ' " JJ  i^\  jLt-iVl  fiLu^ljJl  (j\J j-i-ujVl  4j-t-ij  ^^Lui_jSL!l  jjaLSJl 

LL£^  C:t^^  (j^  Lj^jJ  (J^  ^  ^1  dUj  (J-* 

^LfljjJa  L-u  (J-OJU  jLLb  ,  4ll^jji_a  Lj  1  --^^aj-i  L  L£^  La  1  ^ 
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\  tl  LAjLiTijkV  *-_)jL^ILi  ^Lj^l  ^  uliLuJa^^  4^Lj_t-sa_i 

(JjL_ixa  (Jj>.  SjjL^  5j_iJL>.  4_uLui^  LiJJIi  (J-*  ^*^-1 

(J_u_Sj  ,  J_>J1  ^_^JL:t_lJ  L^Lj  (J-^  ^!  *  U^ 

^1  ^!iL^  ^jLSJLLj  431^1  mm^I  j-r^L-u 

tji  (J-^  fiL^ljJlil  CjLjjjJlLj  i  (2>^  ^!  1  ^  ^ 

^_j_IL>.  (-_£ j_i_ai^  Jl:>. ^  V  •  A-ji-pcj  fiLjJLj^  ^1  J_i^  1  fiLjJ_<i£:  ^  .  l_A jL::t_i 

SjJU-u-o  i^L^U-Al  ^^\  L^i_jJ.>»j  tl)L-i  I  1-4^ 

■  d  3U"  , ,.  iS  4.^1juVl  J.3jlJ1 


,^/\_4it3  (J-4^  (J^  3-^  ^«J-*-Il  4I-U-II  ^a. ,  \  3"  1 1  ^1  cJliJJkl  C-tH^ 

JLSJj  ,  ^  Cr^  ^ J Ip ^  ^ '  5jl3J1  jJLj^Vl 

Cli^^ILll  CjI ^_u_uJ1  c^i  tfl^jL>.  ^JLc,  ^^^JLj^tHJl  1  (J_4-»-Jl  C-t-U  I 

Vj  4(^j-:^l  (J-<i-»:J  t  O*  ' "t  ^  ^1  (J-* 

5_»_tfoV  1  JUiUjlX  1  (J-iIjtrJ  Ll  1  4_j_tJ  (Jj:t_i  C.<-4^  ^  I  JJLJ 

^Ij-j  jJj-L:t£^  -  ^  j  ■  3 1 1  \jjt  jj-*  4_iSLu_o^l£LJl  Cj  Lj_u  1  j  jJ  L^  ,  (X-ray)  4.j_Lu_uJl 

4^ Lj.^_j£L!  1  ^ j  ^ It  jj)^_(_uJbj)j  ^^-u_uJ1  ^  j i  1 4jtj LiToJ  1  ^ jLjlJLI  ^j-LlI 

j  Ct  <iC  ^  1  ^ 1  j  i  LJLifcj  L-Lc^ifej  ^i.4^  JjlAILj  Ci'i 4 1.^3  CjLjjii. 

.Cj^  <>t  ♦  U  (J:>-  ^JJt  Clul^  J_3£  *  L^J)"  '  '■  C:r^ 

^  J-oHJl  4:>.jl  (j-*  j3.i3-^tl  ^Lc,  jJl  fiL^jiajLll  j-SLill  '  (jl  lILiTu 

.  4^ Ljj-J^  1  ^ jJ-*J  1  '  ,  ,  ..rf'o,  Jj_u^ J  t 1 

i  jjl  L*-»J  (ilijrt-iJL^  ,  ^_^j_4i-»Jl  ^_^_l11  cfltJ  J_>J1  1  JLA  JLjJt^ 

Lj-Aj  .  ^j.j?eIl11  Qja  \lt  aJLiL^  4_;ijj:t3  CjLuJaj^  4-cLLua 


i Hypothetico  -  deductive  IImmiV  1 .  <>» 1  ^  ^  ^ O ^j<a  <  "J} 

^1  (j-^^-4-i  ^  ^LAj-^1  (2>^L4-i  Ij-il  4-L(Jaj^  (J-*  ^ 

.  4.3_j.S_>J1  jGJLi  dltjj:t-i  L^  Jju  j  \  4jj.j?eIL11  1  ^  *>»3  m 

^ LuJ  1  3  jt  1  <■  4_3j.3_>J  1  4 1  j j  ijyju-u-i  ^ LjlI  1  tj j »  (J j J 1  ‘-^^i-*  *— tlt£^  J 

LiJLu l£LjJ.  1  4-Ln.tjJj I  4j^)JaJjl  ^Jj-LaJj  IjLAj  « « 4J j Lll4 

V  <L_lSLJj  ,  g>  , ,.  ^  \  j j  1  J_j_4  1  ,^""w  1  i 4x,  LU 1  ( i_i  1  O^*  '  ijr^ J 

Jj-j?E-o  C-i-i-a-J  ^ J  ^llLo  j-J  Cr-^  ‘  ^ ^  Cr^  ^  ' 

^__)3sjVl  <Lj_Lls3  cW  4_3j.2^tiJ  *JIjLuj-2j 
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. ..  1  ^  1 1  jJl  5^Lc,1  c-JLLs  i^\  i  t  t  ^ ^  t 

3 '  ^-^j-t-^-^j-^Li-uJ  1  Jl_u_u£^1  Cjlj^ij)  3^^  3^  * ^Li-uJ l£Ll  1  uiilj^JLi) 

^  t  ^  *-_)  L_ua_j_i_u  i  (^^_j_t_l  V 1^  ^^_jijj-Jl  cjL£Lji_u_u)  ^  1 1  (Jjj-^1 

lJJ ^ S"' '  "  *  t » l-<a-LtJ  1  gLiTuj  c-tJt-i  lLUj  ^^3  *(J-*' 

*■"<  <a  <a  03  ^  4j  Cr^ 

^jj-SLj  ^1  ^LSLoj  Q-C.  ^IJljJI  j_Lo  p  "^r-  lj.Slcl  p-^l  Cr^  Lua-ua  (^)^JLo 


\Jlus\j  t A-l^UJ I  < 


1  I j  ^  ^  ^  1  ijr^  O  L-*-^  1  J3  ^ 

I  ^Jlj  Lo  IjLA  (jl^  Ijj  (3^-J  '  ^jLi  pJjLll 


<1£:1_l11  pi-*J  ^Lt-t-oll  Li  Lac_ 
j-uSLa  t ulJ Lt-a-t-aatllJ  1  p_<jX,  Lo  Ijl  (JJjuio  tpljjVl  Ljj>.^^_j^j 

oLjj-^  j]  fiLiSLLiJl  oLjj-J-iJl  ji  oLjj-^^J-^l  ljJj_>»j  (J-* 

(JjL_<_u_o  (^y^\  lJI  j  ^  jLdlLsl  c-t-t-t-fjj  IjLA^  ♦  (oLj^'^^J^^O 

^  Cr^i  Ij-A  ,^/\_j_jLjj-_j_iJl  j-^  c-«-A juj  ,4_u_uLj_u1 

JaLfolll  ^1  (J-Aj>.  ij^^JJLo  ^^jjiJa^_o  oLjj-J-ill  ^1  Ldajl  cl)Lj_dl_oJ 

Cj1j_Lj_uJ1  5jLiJL>.  pJl^^  4_u_<_u_tJlj  4_j^j_o^l  4jj-la_tJlj  Lk-Jo*^  1 

(j-*  <li-.o-^l— 1  p-lLc,  ijJl_LA  (j-o^  4jL£j  ‘tj^  lS'  (^hJj-xfoJLl  1 

CjVL:t_o  iJJI_LA  CjJIj  Lo  fiUi  ^_o  -t  U  ,^Xtl  ^j-o  cLLsi  lA^  4_uLj-j^l  j-Al^iaJl 
(j-a  jLua  •  L^^Lt-o  ‘L"tl  $,ljj._j^l  p jdnil  fiLtSL4-«3  5j-u£^ 

Cj Lc. Lo->ti  (3^-t-uJ  pJ  ^ t  Oj  1  * ^  ^ -^"t 1 1  4-0-^  ^ Lujja  J L&_ii  Ldj I '  -•  *^t  1 

.  5  jLc,  cj  1  j  L^  La La  ^  i  LJ 1  jj-* 

p-^-flJjJa  (Jd  ^^j^Lbcj  pltJ!  ^^lajot-a  (3:jj-ll  ^1  i  MitLa 
'  ■■  ^  jlI^  iCjLod^ljJI  ^L>tJ1  4-lI^  caL£^  L4-4  jLtfu  I  p  j  •^ ' ^"'3  o~i^^  3oL^ 
i4_^j>.  ^j-o  pJjtJL  ,^/LLjLldJLl  SjllSLI  Ij-Laj  t^j-oJLtJl  ^JL>JL1  cJiJJJklj  ^_ylaljat_il 
^1  Ids-  ,  4^1j  4.^^  (J-*  4IuJL>J1  4_ujJ-*-!1  j^ljJaJl  4lLilj  jJl  JlLI  JLjdjtlliJj 


S^Lu-uj  ‘.5ji^j^^_o  oJlj  Lo  4_jj-£:LflJl  ‘  (J^  ^Ld>.  (j-oJ  Jlj_>J1  pJjtJl 

i^^ajL^aoIiJ L  JulC.  ^  ^  t J  ^J_4jl11  oLI^  L^LoI  c-^Lflilt^Vl 

^  1  t-s  "w  V 1  j  CjLi_uLSJ1jV1j  pX,jJl  (J_lj_i_u 

<•  **  i  .  -^ 

^J j-4-a j-1 1 J  c_ a>J  1  ^  Lfull£^  V 1  (JLoj  .  Jl>.  1  4_S_i_i_ja  ^  1  jj-*  1 

1^^_^L<.uJL  1  ^  ^  ‘  ^  ^f.^iJ  <>^^_t_uj  4_)i  *  Llo  ^  ^  ^  ^LLu  ^j^Lctg  JUa  4_o^  CT^i 
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uLa_3  Jlj>.V  ^  jj-*  * _ t  ^  Lx-ilj 

^Li-u-iV  Cr^  L/'-p-* 

(J_j  i  LajL>.j  La LiTuTt^^  1  (j-*  ^  ^LjlJI  ^Lit_i  V  jjjljUJI  IjLAj  ,  filijj^tlLi 

.  L-iaj|  4j^Ldj  CjlbLiTuTt^l 

II  J  I  iCi  ^  I  n  1  ^  ^  1  /  I^tlj  5JjjJl  J_t£,  JjVi  ^j-oJkL^I 

^-jLLi  lj_A  [^Jij_i  ^1  i4_ilSLLl  5 j-tTu-Lll  aJJt  (Jjj_4-i 

.  3  jll^ 

1  gLt-t-ixj  ^ L>^  <LliJo  LI.  1  j.u±.%}  1  Cj  1  jJ-t-ijJ  1 

^ I  c-i-Jfc-J  (^  JlJ  1  <.iJ  1  Ji^  i C7~^ ^ ^  did^LU  ^ I  c-id^-t  (^ lixi  1 

(^i  1jijj-3j  ^ Lt-tfaJ  1  tl  ^  ^  <  <-_3jL^  4:>.^_L1  Ojrt-iiJ 

■Jj  '  ^  ^ '  j-uSLi  j-i_ujV1  (J-*  i  tj'  i  1 ^SLli-uJ  ^1  1 

.  jJ.1  Ci'fr  i\\ 

^L£^  Jl^  iL_£iJJJkl  «Li^  ijJjJLiljl  [^jJl  ^^yjJsaJl  (Jl_>J.l  Lol 

.  4_u_uL_ui  ^  \-ujja  <ijuLLa  jj-* 

^jijLi  i^LlLo  djLj_Lu_i_uJl  ^Ijlj  (jy^ 

J-Lc.  ^jJl  J  ^  Sjuju^  CjL_Lp^g^  t  ~  I  'a- 1 1 1  Baruch  Blumberg 

<Lc:l-<a.j>.  J_iJlj>.  ^Li  Jl3I<ju  «LjV  j^^-aLrc-dl 

ju>.i  -  j j  t-N "  1 1  (J_<i_c,  a_Sjj-LaJ  La-LliA  ^jl3j  (2>^Ld-i  (j-uLlII  (j-* 

oi  (JjLljjIlII  aiiljjJiaj  aiuL^j^  ‘cJ^  (1>^  4J1L0  iJ^ 

LaJ  JU:t_i  jQ-Ls  IjLA  ijLao  Lj^LLo  (JjlS  Jj  (^i-i-J-l  i^j^Vsc-ujS 

L_La  SIjUL  . (^^-A-jljuaVl  L^1jJL(_u1  ^L£Li_o  Jl:>.1  (J-*-^ 

CjLl^  ^_<ij:t_i  (jy^  ^_jJljIu_oVl  (J^  jJl  (Jj>.j-3  ,*-_)! jL:t_il  (jyi^  3^ 

Qja  5jjj>.Lo  cllLt^  Qja  i_3Wl  ^  J  i  V 1  ^L£Li_uJl  Qja 

ii_tilLSLLl  ^  M  .^3" . ,.Vl  jJ_4jl11  jj-*  cj1^_u_u  cj^Lj  .^LjlII  ?-L?e_il 

cjLua_ll  (J-t-sa-a  c-t-jjJiJl  ^ji  c-^l 

(B  (I)-*)  JloSLII  u-iL^HJl  ,3^^  * u^-3J~^  ^ 3~‘~^  0"‘^ 

.  4_t^  Ojrt-Jl  ^LLs  (^jJl 
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^ ^  1—4-^  i- ‘  ^  ^ I  I— 1-1  l^^Li-u I  ^ ISLi-u  i-A_i Ltlu  1  1  ju^  ^ L£^ 

^L£^  *  (J-"JLhJ-^^  \jjt  ^Li-uJk|  [^^l<j>0  p  ^  '  -a 

(J^  (j^  lj  ^  ^  (J-*  ijr^  ;J  '  (B  1  (j-*)  (j^  L-*-!  1  J-tSL!  1  *-_)  L^nJ  1 

(J_<-ia.ii3  i^Vl  Lo!  -(_p3j-<jJ.l  (J-oL>.  ^m  ^1  a\jll.uj  ulILLa  (3^ 

4_Lc.  t  ^  ,^Xt  1  cj  1  '^‘" '  '■  1 1  tj L£^ Lj  i  JL^  i (j_u jj-j-iil  3J-1  tjj-^ 

jlj-SLII  u_)L^JlIl_i  cjVL:>.  (J-*  (^‘j-ll  i(J.4_tJJ  ^j-ui-Ll  ^jJl 

i(_p3j-4J-!  jLjLia_a  (J_ua_a  ^Llul  cflt::t.jJl  *-_)Li  L<i£^  ,^^1_l11 

1  U"  .  ,.l  tJ^  -i>jL<u  Cl'S- til  1 JLA  tjVl  ^  U  1  4 

.^_^Ll11  JljSLII  t—iL^nJl  t„<-i-t-u  jliJljskj  (J^I  (j-*  <=>  L-s"*- ^1  jllII 

lj-t-a:>.  ^LSJl  t.r ( Tr-  1 1 1  (J-<i-*-ll  5j-*IuL^  Cr^  ^ 

^1  4  1  *  11  ^L£L:>.  ^1  Vl  (-_£J_A  ^-olj-J 

.  (iL>> ^J-OA  ^  ^  *  1 jlt^  *  ^  i  (jyic,  ^  Lt-lToJ  1 

CJ ^_J-1 1  L4J 1  -i  ^-<Cli-uJ  ^1  -  -  -  -  1  ^  LjlI  1  »  *.  (— klJJL  1  C_(Il£^  J 

j  . ^"t  f  1 1  jjlalj-^^l  j-i  [^  jJl  Cj j  <-^11  *  fiLi_ifo!  i  (J-* 

(_Jj  i^^SLl  ^  Ij^  '  t  '^jK  ^Vl  ^LjlII  CJJ_u:3  4jl  i4jl_Lij 

Ijy^ ^j-L-J  1  i^_^jGLt.ul  JL>.!  IJlJ  JLSJ  -((LlLait-a  i^^SLi  ^1  ^ji^jVl  ijy^J 

^  ijr^  O ^ ^ri"^ ^  4_i_u  1  j J_i  4_ujJjlI  1  43j»n-u.a  t jjJ-i 1  -i  pjL^*l  1 

3j^JL1  gl  j  1  /  ..1  * ~  11  ^l_iia_c^l  4.u-uljJL}  ^Ij^^Il^^jJl  ^Ll.uj  C7~^  <— ^^tfu-L  1  ^ 
iZi\  ll  H^Ull  Jl>.  i  L_£liji  Sjjj  i>jLlj_ul  ^1  J-<iJ>*  ^LjVI  JL>^i  fjy^J  .^jVi 

3j^LilL1^  Ij ^L-s  11  i^Lu-uVl  ^  .  A-ti-<-u LuJ  1  1 1  t 

.  fiQ:>.  jj-La  Ll  (J-4-»-l  1 

Cj-iL^  5jLj!i  <ui  L_£i_iiu^Lb  .^IjAUU  (j-ujjj  SjjjJI  ij^^j  (1>^^ 

jljJljlj  c-t-l^lj  <jJI_La  t-ii  Li  1  t". . ^  ^4  .(^pojVl  1  ^  ^ J  'I  * 

SjLjjJl  lLLITJ  3l-L>Jl  fillLaJuo  d  1 1  ^JLA  C.<-L>.  .SjjjJl 

(^  jJl  j-«Vl  .  1^  4ltJjo^  CjLbLifuH^Vl  4J_<_aL_u  Ly^"^ 


.^'t  \  «L?e_jjuaj  (^Li  Ij  G  V)) :  ^LloILII  g.l-<a-LtJl  ^_^1  Vl  ^ 


,((^c^!_La  l_L_u  j-^Vl  L^ 

^  '^.1  '11  <jJj3G_a£  i«  l_L_u  J-^1  ijy-ujJu  Lil  ))  ^V1  C-cJt-i-ua  1  L4-IJ 

.5^jLaXl  j>J-A  (J-*  Lx  ^LLLi-a-J  ^ Lt-iToJ  1  g)  ^ l-s  1  / 1 1  JL>.V 
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•s- 


( 1  ^  1  ^  ^Lj  J  I MiU  ^1  4JL>.j 

:4_t-aL-ia2Jl  aJJt  4_la^L>.  CjJL>.j  ^ 


^.ujLdJu  ^U^L>Jt  UJJ^l^iJI 

^L^*4J  MBI 

4lbElLll  *-Jj_(_uL>.  Jjl  J_A  \jJt  OjJljIjJ  t4_<_anj  PUNDIT  OjJljIj  p  Tn"^ 

\  ^  s  \  ^,  ,.^\  5jLiJ_>J1  c_i_u_u  1  j_>J  1  (j-*  MBI  5^j-tIo 

fiLLa_ilj  dujulj  tjL£^  ^  ^  t  ^  ' 

Jlj>.j  .4_ILS_31j  c-(-L<-u  1 \  JL>.I  3-^_3  MATRIX  (j_a£Ljj3Lo 

5jLj_Lsa^  (^jja  ^JLA  ,  «>»*tl  jL^tAjl  ^j-«  L^o  (lLL-ujj) 

:^J_uS[J^^  LaIjlaI  Ojjjb 
CLuij  (Jjk  Cj\ji> 

i(Jl_4_>Jl  Ij-^  (J^  (J^  LiJb_bjuo 

L^ilLa  ^j-u-JJl  ^jJlj  5j^L>Jl  ^JJtj 

«LcL_uJJ  S^LLaJj 

LuJ  1 

i  t  I  j  L^u 

*  ^  (j,5:!^  tJ^  *'  1 

^  ^  1_aJLLc.  ^  1  *  ‘  -'Nl  ^  L-Li-uJ>*  1^^li-o  ^^li-uJ  g.^^i-u  L)^ 

^j-«  EUCLID  J_;_L£jj  «Qlajlj  OjJuLj  4-u±aj  ^j_u^Ljj3Lo 

5_<j_l£a_il  3-^_3  -  j^It£^jJl  iJjijLua^  43j^lli 

citjjLjLj  5jj_^  (j-^J  iCjl  jJl  j-^jG  ^  cjLjj^j-J1  ^1  .  ojjGLj 

♦  4-u.a^l  CjUL^-GaJl  ^>JLA  ^j-u-^Ja  4lLi£-d  4j1j  4^e_djj 
1  ♦  t"  1  JLAj  i  LjjGj  lLU  L^J  S 1 JLA  5_ajLGJl  jj_aVl  (J_A  (^jG 
i  ^q_Aj-jSL(2j  ^  La-Lt-l  1  GJ J  LfliJ  c-(-Lt-u  1  1  *-L<-:p^  *  ^  4_uiJjlI  1  L^  L^ ^ 

(JjjA  t  ^  P»  -a  O  LG-xIuILl^  1  <d  U| J  A  ^  A  4-JaLu^Vl  4Jj-oj-JI  ^  1  « ^  N 1 J 

^_^j_jJl  4_jj-j:t_<_uJ  1  p  ^  J  < ^  ^Ij^l  ^_i_uJLl^j  iCjljLu_uJl  jbj^ 

I^^lTi^  L^jIjG  (^j.^e_i  CjLL^SJIII  ^>jla  JlLd 

Lajl>.1  (^1  C3^i  * Li-u-u  (^i  i^^LaJI  (^Li-uj^Ll  ij^j-uLLll 


17} 
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(J_A^  ifiL_jJl_>Jl  d_L^LtJl  ^JlSIlU  Cj  1^^-:?e_JL  1  aJut  j-j-cJI 

JL^  (jr-^  *— iLl^l  IjLA  L^  LuHj  ^  LAj-^  ^  ^  Cjlj.j?E_Lo  iJJLlA 

^  ^  < a  (JjjLlII  (j-*  c  m  <  .il tjj 

C-(-Ll-U  1  J_>JL5  .  t  ^  1"  4-  a  L^l  jJt  4_UJ-A1  J-^Vl  ^1  I 

4^Lij-^SL11  <>. .  /tl  t  Lljj-Sj  5j-a  iy^y\-a  ^^ilb  ^LojJl  (J-*  (j-* 

^  ^^-u_uJ  L^  1  (j'\->*  i llU  1  I  <Lc.^i-u-i  *-_) t  V 1  ^^-u_uJ 

Sj^lli  4_»_<_u  ^1  ^ ^  ^fiLulllll  j-Li£^  L_tiJl  300  *-_)jL^  <Lc,j-i_uj  ijJ^1j_uV1 

(j-*  i  I— t-Jj-SJj  j^i  ^JJl_uJ  '  31  c_4-u_u  1  j_>J  1 

(-_3VT  ^jj-Jl  ^-^LjusI  3_a_3lj— a  <_j_LjxjJiaJjLa  4_L3j-iI1j1j  (CjLSLcuj^) 

c_4-u_ul La  1  JLAj  ,  L^  fiLusLiJl  L^j^lj  5_jj..iJLl  jl  jLc,  Vl  (j^^L^a 
,  U» J  l-N  t  1  ^  1  ^  Lt-u-l  1  Cjljjj?t:>.j  i  jLj^ljJkl  j£^jCu_uJ  ^1 

(Lj-jj-aJj)  Sj-iluLj-a  cl)Laj_L»_Ll  i>J_A  jj-*  ^i-u-3  (^1  i^LtJl  4jj_:>J1 

^_^L_uj1  ^LaJ  j^t  ■  -■  *  V  J-*1  J-A  ijljj^l  (j^  ^JlC,  ‘  •  <>. 

.  cLLlAj  ^  I 

*-_)Li_i_uV  LiUjj  i  Ijjju  (j-*  i5_jj»ifii_Jl  fiULajVl  cjIjL^ 

*-_)^_i_ul_>Jl  (jy-^  •  L^j-*  t  ^  ,^."d  1_4_4  1  '  ^Vl  ^cSL^lj  . d  ^  ,^."X  a  L^i£^  03^  ^ 

LLa_uj-a  i(on  -  off  (J-a-*-i  V  .  (J_a-*-i)  fiLajjJa  (Jj^^_>iJ  ^Llia  (J£^  (J-a-*-i 

(2^a_i^Lj  5j-_xfli_»Jl  (J-*  ^lLv  (J£^  ‘.i_La_i3  SjLc, 

d— l-Lv  l_£iJ1  (J-*  i_La_Ljj-j  ySu^  ^LajJl  Sjijj^^l  cLu_ua^  4-lL>. 

<LLrt_jfo  jJLj_ujLi  L^-il^  (_jLj_ujLi  lLsLujVI  4_jJ_a^  jaU-i  1 

d— i-t-u-LJj  5jj_u:a_j  (jy-^  ^LajJl  ^jy^  t"'Vl  yA  4_uLui^j-^ 

yc.  J-^Sj  V  La  0-^3  Sjj-tJLa  ^ 

cl)LtSL_u-a  ^LLa  LiJJ3  y^J  » ^La  jJl  yja  fiLoiHit-a  ^L-o^l  jj>.I  Li^j-a  ,^^\j»_ijl 

^V1  ^V1  CjljLil  j_Uli^_^l  enkephalins  j-t^LoaSLl  S^jill  a .Utl  ^V1 
ya  cLL-iS^  ♦  LLl^j  ^^1  jJj_Ls3jJl  ya  1  *_sL-a£,Vl 

.Li!Le_tiaJl  aJaL-u^  ^IL  >  <  LAj.jj->»j  ^Li  jLalt^Vl  ^_^1  cLusL^JI 
tyuLA  yj^jLA  yA  o^uJiAiS  ^jiaLLa  5_La_uL4a  *-_s j_<_u L^J  1  5j£^13  Cy^ 
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j  cliLLsLujI  L4-IJ  ^LajJI  ^  t-s"  < 

d^LLaJLi  ^LojJl  (J-<j-»-i  Cy^  cr^  d^LLaJLi  c-(_Li-ul (J.aa3j  ,  5j_ijl>. 


(J_4_*JJ  SjjjlII  i^_^Lij-^£L!l  jLuJl  (j-*  *— )^-<-u  L>J  1  ^ 

fiULs  <=> cjLla_>J  (J-*  (J-*  ^LaJ-ll  t ( L^hTu 

ulslj  ^  J  ,  ,.  J  l-N  *♦  ulsVI  C_«_U_ulj^Jl  ^1 

(^1)  fiLLajljUJLl  j-t-isLuLll  jj-*  ji  j-uSLJl  4ILiIj  4-tSLLi-u 

Cjlli  4_jSL^LtJj  4_uLuij£j-^  ^.L-Ja^i  fiULojVl  ijy^  i(5jjJL:t_a  5j-tIoLj_a 

5jLjJL>.  CjLljj-^  ^  ^  ^  j  1^^— 4-Il-j_u Lj  4jlj_u1^  CjLLsLujI 

CjLLaLujl  JLtJ^^  Lfciaji  /t-<l  ■  TT, , ..  aj  .  ,.j  L^l  jJidu-uV 


.  d  JLiJL>. 


c_i_u-u l^j»J  1  0^)  4_u_uLj_u^1  cl)  1  j-i LiHJ  1  aJJt  (J-*  Cr^J 

^  ^1  /t-N  <^Vl  ^L£^jL!l  ^q_(_uL]  ^^^^.jlII  4-ti.2jLl1  t"'l  j tl  •  ^tl  3L£^L:&_a  c1<-1JCl>.1  jl^ 
.^UJl  ^  cl)l j  t>)ljjJl  »1  <alg"  '^j-^  (J-*  ^  (AI  jl)  Artificial  intelligence 
C-jJlI  (JILo  5Jl2ji-o  CjLJLjt^  SL^L^e-a  ^iSLo^L  fibl 
^jLijJ  i-LaLSlL!!  jLjuVI  ^jijJl  5L£^L:t_a  c_<JLjuaJl  qjz 

^  ^  1  ^j-La_il  ^LltJe.)  i^\ (jy^ 

jJLSj  ‘.4_iJL.ua  cl)lJtiIl  4_<ia..j3  LUa_)l  ^(_3^jL£^  Ijj-i 

(_J_j_uaj>*j  iLoLc,  '""‘^3  4_i_u.<jj>.  jJijJlLuuI  Jl^^  JlJlj  4^1 

^^^j_l*_L1  (j-*  4^1  90  (J-*  *— ^  ‘  1^  ^  *__)^_uo  Latl!  4jL>.j_a 

.  ^c^jat-uaJI 

4.^^SLlLli-u  Chips  (((J_jL^j))  4_jJl_>Jl  c_<_u_u  1^_>J  1  ^_Luajj 

.  jJL<i— l-LLI  1  (J-*  ^ '  (J-*  5j-Lt-(^  j-uaLt^  j  i  cl)V 

Luloj  .  cl)V i>  JLA  (J-*  lJ54^  (J-*  5jL>.1 jJl  4_a^jJl  O '  O^'^J 

^c_LjLta_)  ^  i  J  (J3  ^  1  ^^u^ll.iZll.u  4_)  1  *— ) 3-*-u  L>J  1  Lj^  (j  L)  L^ 

c-i—j-uu l^j>.  LiUju  ^^SLo  iC_<J-ua  ^t-oa..  cl)ljjJL£^  4_ualjJLoj  4_»_<jj:tILo 
i>  j_A  j_la_Lll  ^Lc,  1  »  c1)1jJL1  ^^-^1  c_i_j_(-ul (J-*  4-^Lt-a 

^IIL>.Li  Lj-Aj  iVj_aV  .  i  J  .(J-u  .j  (J-*  a  jl .  1 1  cl)VL<iIo..Vl 

*1jLo  JlSIlII  ^  1  ^IIl>.Ll11  ^1  jla  ^  ^ i  AT  &  T  Bell  *1j l^iTias-a 
4_)jj»ill  j-uaLuLll  (j3^  (^L^j  ^_Lua  c_tJj-3  L)*  4_la1jJ1  4.j_lSILJ1 
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jJl  i  4-lIc.  Lx-«3  1  t  1 

( 1 2*)—  ♦  * 
i>  J_A  (J-*  ^  (J^  ;J  -  ■■  lLU  J  ^  I  0  (J-*  ' 

L^i  J*  CjIj  jJl  (J-*  (—3^1  I  0_j  j-^i  j-usLulJI 

. c-»-L<-u I cLuL^JJI  ^.j^LulII 


ij^ia-Ul  fiLfl_L5j>.  ^  ^llt:>.LL!l  ^1 JLA  ly^ 

uliV t  ^  03^  ~  ulilj  jJI  lLLlaIj  .  uliLujj.:^! 

jL:t_iJ  t  J  ^  ^  ;J  ^  j  -  ■■  ij— *Vl  IjLA  ^  ^  jjylo-j  ,<U_u3j_ll  ciJ^^_i_uVl  (J-<i^ 

tiJUj£j  tLijl^^^J  «Lujj.j^l  ulsVj^JLl  ^JLA  t  j  « >>  Tt  t  fiLSjjJa 

Lo  ^1  (jj-Jj  ^LIL>.1_lJ1  t  ^  'j '  ^  y  CjljLii^l  j-is  c_<_t->»J 

(Jj  4«Lujj.j^l  CjWI  ^>JLA  (Jli-«  ^Lu  CjLj-LSj  *  ....^^  (J-*^  ^  < 

4^j)^tSLIi  ^  V  L^-^-iSL!^  ♦  4^l<-uL<-uVI  4-l^Jjl!1  Ll^I  < 

(2>5L4-i  5jj-iXl  CjIj  jJl  Ijr^  ^ jJ^Tli-uJ 

.S^li  Qjlit_a  jl  ^  jLitTn-uJ  ^1  L^  ^-:i^  o' 

J-c>  j , ^"t ^ '  V  ^Lxjjj^l  oi  ^  ^lLi-uJI  (j_u_>J1  ^ 

C-O^J  ^J-pellllj  jjJuTuJ I  y'^  i Cj La 3-L»-1  I  Cj^iSLtfu.1.1 

4*-_)JiSLI1j  5 1 j l-s  ■  1 1  j  t  ^  •  1 1  j  LiLrcjuaJ  1  j  (JLj_>Jl 

4_j_Li!l  4_i_AjJL1j  i((jLjj>.Vl  (jj-5  LajLSH^I  yja  (jr^)  ^Lc,jJl 

4_j_i-i3 1  ^  ^  \j  C7^  ^-^iaJLll  ^1  .  CjVL^JI 

^Lo-Vl  (jj-5  5  tj  ^  •  a  42jj-L5J  ii—kLal  CjLjj^jJJ  Sjliilj  ifiLLjjt-* 

t  ^  ^  / 1 1  yc.  ^LjlJI 

P.  cl^  ,((^JlSJ1  jLrt-Jl))  5jL_jjui^  j] 

( _ ljL£^  ^  ^  ^.Lufl/Vl  (JjL:t_i  ^LLoJI  ^1  jlSHjlj  Klee 

^J_u_J  (j-^1  0"^  tj  I  M"*-!  (j-^^  (J^ 

(j-*  1  /t-s  j^Vl  $,l£^jL!l  ,3"^  cJ^  cjLllIsI^ 

jrA-^jVl  ijr^  j-jL^-i  y  \  (j-u_4_U  er^  Ijr^  Ui-f-*-^^  ii-iLlIi 


J-SJuI  (Jl^l  tJ^U-t-U  • 

B^  A  i  3—^ 


(13*) 


^  (^1  [^^IjlII  (^LljjJ^O  C^4^L1-U 


-1^  y^  *—)  1 j  tj  1 J-*-u  4_iJLJ  ^ 


5Jl  itLaLj-u^  ^1  .^"Vl  L^>^'  Ct^  ^  '""J 

Bj  A  (j^  i_g!  L-al  Mi'^l  (JjLaj  tjl  C  (jlrj  teletype))  Jjlj  (2>c.  SjljLL 
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.  gLaLtfuTi^l  C  jjyJt-u±A  uLiLo^j  ^JJL:tJ  *—) j_i_ul_>Jl 

AjLx^c-i  i«Sonnet))  o^^-<-uJl  (j-*  c-JiSLi  B  C  *  ■  It-s  *  LoJlI^j 

,  (( i_La^  jjljUJ  1  ^  Ll£^  (j-*_a:^  i  ^  Lj  i »  ^lLi-o  ^t-s  <  -q  (J^  ^ 

t  ^  ,”,. ",  K 1  j_s_J  S  Ij^t—iTu  c-(— 1— 1-u  1  j— 1  c-t-t-uri-SLj  (j-*j  (jj-j  Li-i-u  (J-A 

^_y£LI  ^  Lju  t  tj’AJLJ  1  4_jSLi_iIo  La  LsJIu  1  jj  1  ^  Lju  ^j-i  i  (j ^ 

^_J_A  ^LojJl  (^^IsLLo  1j^JL>.  L<i£^  iLilj-^eDji  QM  Lt-aJ>-  ^  1  ^  Ls«" 

4_LjLjj-.j_iJl  jj-t-JuJ  1  4_»_j_i_L3  cJijLIajJlj  ^_4-<_uJlj  ^^LSLll 

j-iJ  i4_i_uj  JlII  1  JLujij  Cl<_t£^  Cy^  -  -■!  4_uLui_j£LJ1 

(Jij-iHi-i  ^Lil  c-u^  i4_»_al_>Jl  c-Aj^j  Loj_t£:j  Gravity  ^LSllJl 

(jr^'  *— )L^  *  L5j>.  ^LSIlII  jjj_A  La  ^Lol  Cj  1  j-L£3 L:t_a 

^Li-aj>- Vl  (jyv-1  *— )jl_>»j  : 4-lI^  Lo  ijyjt  ^Lallll  ^1  ■  L  ^ A 

^  ijr^  ^  ^■■*i>^)  J  ^  ®  ■-^  L_ulb  ‘  L.  ^  , ,."  fiL>.  LilJ  1  jJ_»_r*o 

j_A  4_j|  Jl-j^QJI  ‘  ^  1 JLA  LLlJu  jjjlojJ I 

(5j-iIuLj_a  iS  0  Cy^  l_(JjtJ>o  ^Lo  jJ  1  4-L(.^  Li^  :  4_jlc,  jJt  La 

Li£^  i^jl_=*Jl  a (J-*  ‘  ^  ■  L»  j  1 1  ^LlUj  Lu_anjV 

JL1j_u|  .  ijj  ijjJL-U  L 

5 1  rr  j^Tl-U  1  lA^  (j ^£L  ^  i  (2>^L4-J  jjjljUJ  1  ^  i  t  L^  (j  ‘  ^ 

lLLiTu?  ,  jL-LajtllJl  (J-*  4:>.jJ  ^LojJl  LoJii^:  j^iiaUll  aLul 

V  ^  tiJLLjj  jj-t-iTuJ  1  LiLb-^-i  (jyllJ  1  cj  L 1 1  Cy^  5  ^  \j>>  Cj  1^  L4-1  (^  i  J J 
Oj^aIJI  jj-*  5  J_i  13^  cr^i  J  *  O ^  1  O '  (J-^^ ^  c-i-L:  \j  .  4£!ilL4_j 

(j-^j  ^_j_jL_j_i_u  (J-A))  : 3 1 j-i-u-1  i  I— ol  -  jj  1-n"!!  ^LL_u  cl)ljl^_j_>Jl  Cjjl^jI  La-l^ 
V  LLaJ  La  *-_j1 ^Li  3isi_u_a^  i((5Jl  fills  L_u^  jjjuTuJ  I  5l£^L^t_a  fiLi^ 

.fiLuLj-j^l  jjjuTuJ I  filjLjuls 

Li_lu  La£^  5a  c?-^  ^  c-t-Li-u  1 1  3 (J-^ 

*  J-^lJI  ( ]r\  *>-  5al^>-^  ^  1  r  ^^1^  i^y^  5jjL^ 


L_tiui  fiL-i_ 


J1  oL 


_LJ1  o 


si  llil  VJ  fiL_L£!_4-4  jLSL^Vl  5alj-^ 
.  aJ^JLi  La^  J I  fiLa::&-a->J  1  ^Ls , ,.  ^^,1^  t  ^  t  ^  ,^X  tl  fiU-uiji^s-uLaj.^ 

5_j^^jljJl  cliljJjJlll  (J-*  (_>fia-5:>-l  ^^lj-11  (jy^  *-_)Lus£:^1  cliLis-u 

it—iLua^  Vl  CjLafiSjJ  ^1  (jj-t-*-i  (^Llll  (J-*  f—SLluS^^Ll  filLiLaJl 
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cliL>.j-<a-U  (2>^L4JL1  (J-*  *  Cj  I j.ILa ^LtSLl  1  cliLLo  L^L>. ^J1 jio  1 

4  Luj^  t  ‘  ^  *  (j-^  t  ^Lulil  ^  J 

^1  i  1  ^  ,".C  ^iSLa'^Li  j-Ij  Cr^  *  t  ^  ^  V  ^LojJl  Laj  JLuaJ  (jy^l  CjL>.j_11 

t  ^  Lh^  4_u_LiajLll  (— sLjJ  Vl  3ti^ 

j-_j_4-i  JaLiTu-Lll  IjLA  4 4_<ij:t_<i_>J  1  ^LojJl  LL3L4iiJ 

t  '1  .^4^  Vl  ^1  fiLaj.Sj>Jlj  .  ^\lLo  ^^_l11j  fiLlii.aJl£^  4_aLc,  CjVI:>.  ‘  ^ 

VJ  (2>^L4-i  4  j_<iJlJ1  ^j-<^i-uj  5JjLc,  SjL^-i  4jj>.Vl  Lajl>.  1  tJjj-j*-* 

^LajJl  Sj-jJLuaJl  CjL^jijIISLI'^I  jj-*  file, j_<ij:?E_a 

JjLbjLA  iJ3^  ci^  L^ITl^  4  4-^^e-»j»JI  ^ J J  A ^  A 

Ct-t-fjJj  .  4jj_4.4a_J  1  CJ  Lo jJjlL  1  ^^H-U  <L4_4/  1  J  JJ  J JJ-SJ  1  ^  ^  *J  L^O 

Q-C.  ^Q_^_4_u_ij!  1  ^1  1  /t-s  .^Vl  (il^jJJ  ^J_4_u_4j:tlti  1  JJj-1  (J-A  :  1  jl^^LLo 

^j_£!_4_j  t  ^  t<LS.jj-LaJl  4>JL^  jq_^_j_j_4_u  1  jj>.  tiJ^^_4_uLi  j-LsL^  ' 

(J^G  U5^  o'  ij-*-^  ^ olj  Cr^  ‘  J^Julc.  mmiI j->»-1 

.  1  a1  ^1 1  <  Gj1^L4fuV1 

i  <Lt-3 '  *  4  (JjjGJ  1  1 JLA  (J-*  Cx^ jiiilLo  ^ifnTu-Ij  5_i j  '  1  jGj 

'.jj-flj-Ll  j-lj  (>-*  er^  Cy-^J  (J-*  ^  CjJ^ 
L!m^  LvjijJLa  jrGL«^  ^1  jH^  ^ 

44^jLuiXl  5j-jL:til  (J_al_>Jl  (^L_uJl  ^LuiXl 

^ILlII  4  ^^LLl-O  *  (_£  jL-u^  G1  JLGs  4_<i£L:t_a  ^Loi  4_»_iJL=*JLi  CjLoL^I 

f—sVI  5  ^L-a  <LlI^  lA^  o'^  tJ-LLi-o  jGb  ,  LaLc,  83  j-a-»-Jl 

jaJ  j-j jGtILll  (J-*  *  toGjlx^ LclI  1  4_uJlC  ^_^Jt:>.j  (_JjLa_a 

lLUj  (J-*  tjl£^  4jl  (J_u_4_u  jjy^  lA^J  .  jVjJ  I  000  ^_4_u  JL:t_i 

•  Oi-^J-5^ 

(_^j_4_u  4  K  Ml  a  jUjLr^l  ^Lc.  (J-^  Jj"  <  -i 

ja_»_LaJl  aL-GijjJl  (J_u_4_o  j-ajCu-u^  jj-^'j-^'  La!  4i>jVjV  43^1 

4J  ^  ^  ■"  La  ^1 jia  4^LLaJLI  4lLil^^)_j^lG^  ^1  L>^  c^^') 

(^-iLill  i  4_Lu_uJ  jj)  Ia>  m  JjK jj  Vj  ,  j-a-*Jl 

1 JLA  (ji  4  La  La^  4ji£LxfaXl  aJJt  (J->^  tj'-*  05^'-* 

cit-o-  4  jlL^I  (^jJl£^  ^1  M  t  j3,j-4-4i  C3^i  Ls^ 1 1 
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.  4_jJLSLJ1  <—3^1  4  t  ^  K"  4-l1SL11  (JLSj 

l_<j_£^  i(fiLjJL£^  4_jJLi^  L_tiJl  ^j-i-u-<aj>.  u-iLHSLll  IjLA  jljL£:j  *— 

'  .  1  ^  tl  (JL>.  c_ tlSJlj  c— tlSJl  <Lc,ljj  ^L:t_tJl 

(^j£L_uJl  4_i_i_u_tJl_i  (jjj Ij^)£LLl1  1  fiLcljj  cl)  1  J_i  LiJJ  i  jLjljJllL) 

1 1^1  j2)5L4-i  Vj  ol:>.  (j-*  Vl  ^JJt  JL^ ,  J_l juflll 

(j-a  L^^ljJul  Jju  A_jj>.  (JiiiJ  V  L^jV  ''  -It-stl  cl) Lj-iufuILLjJL  1 

.  i  **  <  1  ^  i  / .. 

i  c-o. ^  i ^  ^  i  4_uilLl  <L>. LLo  (ji tj  i  <lJ_) LSJ 1  ^  t  ^>L!  i  ^ 

^JLoVl  Li^  .  ^  ^^L_u_tIu_uVl  Sjj-ilo  (J-*  ^  ' 

cl)jl ^J-LM  cil^JUj-b  (^j-jJ_=*o^l  cl)Lj_tJl  ^Lc,  t  ^  ,^."d  jlSJ  SciU  j  *ijJL:t_) 

^JL^lSLa  4lLu  clt-C^jlbl  5j)j.AJLd  L)^l^  j3^  cl)llLu  t  (j^ 

LJL5^  ^Lc,  cli-ptj  .^_<i_l11 

^j-«)  4.J?e-tJaLj  ^  t,  t  1  "w  cLjJL^  ^  J-clcuI 

jft_i_u_>Jl  l—)^-!^  p  •  -a  ^1  u_)jL:tlll  aJJt  dlLul  .(Lt-Ja 

.  4_L£^  ^1j_j_>J1  t  ^  t  ^  fiCLuJl  J-4-tJ  5_aj^iJl  4_ulj^l  cl) La I 

.cl)ljjjJkl  (J-*  ^LSjLLalLo  cl)LjjLiajtILo  ^Lcu-lLi-oV  Jl^ 

^  j "t "  tji  J-J-SLJl  (j-*  tl)'  (J-*  Cr^ 

—  —  (1 7*)  .  .  *  — 


ull 


fiLj_L>^  ^  i)'  ^  *  5j-)jl>.  1  j_i£^  ^j-SLTlJ  j-<i— t3  V  j-tSLll  jj-* 

5jLc  V  L)^i^Jl  ^jLA  :  1  jujL^  Ltis  c-tlSJl  L)^i^  i^jja 

^  42^  cuoi.!  lii  VI  3U=I 

.  (JSLtl  L)^l^  (^JJA  c1)LS_lL3  ^JSLtl 

^L?e_b  5_jjl:>.  L^^jj  ^  <Qj_i_>Jl  5 JLjj>.jJl  L)^l.i^Jl 

(jA-i-u-<a^  j_Loj  fiLjJiajLl!  C-uLajCci-o  1  (jy^l  jJ_>Jl  L)^L>^  j^yJt 

Lo !  ,  JlL>J  1  cflJj  (J-*  1 J j  fiCLj.4-4  j^iTutJ  5j-jJia_>J  1  ^j)j-:>J  1  O-) L£^  Lo Lc, 

Ji^l  (j-a  ^lLlliIs  t  ^  '  'LP.*  Cr^  Lhi>^  J-^  4  llL)JL>. 

^  i  fiLua  L^  ^  Ij-a  La 3-4-)J  4  1 jjuuus  i  j^yj^jua  ^cLcoJ  1 

4_L<-fjJ I  .4_Lu^^1  L^l^Lt.u^  I  u*  ,1^  cJiii  (j-A-ctj-^JL  L^l^Lt.u^  ci«-LL) 

(j-a  4^L)  95  (J-*  Ln^  ^j’LLiLs  5Ljj>.  IjjlSjI  4«Lj_tl3m 
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.  Cj-j-fl-i  (J-*  ^Q_Ajd:>.  t  ^ 

JlJL>.  CjJlj-tIu_ul  llil  Vj  ^  fiLflJj-LaJl  aJJt  ^1 

i gLc LL^U  «GjI£L!1  ^♦tl  *_jLj^  Ct^  J-L>J I  4«L<_aAj 

.  u_) jlSJlj  ^1SL11£^  Vl  ^jjlLiII  fiLtia^j  (J-*  SJlo^ij  ^i-u->J1  fiLtia^j-1 

^L_u_lLi_u1  ^LLI-O  CjL^Lflu^^l  (JjLJ>iJ  (j_ul_tJl  (J-* 

^L_u_l1j_u1  ^L:t_Li  ^cH-i  ^  ^  LtSL^-A  j^^Lrc-tluVl 


CjVjL:t_a  (3-^^  ^  CjLjLi-tJl  (jJL 


jO 


Biatrice  jTi-Lo  (j_uj^L^  ^^yjt  5j-tIoLj_a  cLSjjJiaj  VI  ^L_u_l1j_u1 

(J_jLj>.  ^_^LLV1  ^LLj-^l  4_i_ulj^  jJiajl)  Mintz 

.fiLul_L>.  (_^L:t_4loVl  ^Lt-oZLi-ol  CjVjL:t_a 

file, j.<jj:?e-o  Vl  (J-lSTu-oXI  ' '  V  3!^  ^i-u^Jj  (JSLliJj 

jqJjlII  j2>^Lx-i  l_£1^  jJiiJj  V  34^  iSjUrtUXl  CjLiVjJI  4_uL2IL!1  Cj Lij_»_t-!aJ  1  jj-* 

tJLi£^Lj  (J^  1  JLAj  i^LtJl  4_j^  Jut-u  3I 

(J-lSIu-oXI  tJ3>*  «Li_i_oLiX1  i^W  4  4IlIj_i_u1  fiL>3J  ^  .  Ll^^I 3J 

(J^  3-aJlJLJI  ^iLoLjlJI  SLo-  ^  ™  ^■— ^L»J1 

Cjjl3:>.j  ^LLaj-i-uJlj  4_uJLSJ1  4^L£:3]1  Cr^ 

1 JLA  1^  ^VLLo  \  Ijy^  L^j-Ui  3!  ClJjLa^  ijyJt  (JjL_aXl  i>jL4^  OJ!>^^ 

(jjjLjJI  c_i_l>.1  3!  ciJjl_>J  ifiLuiXc,  ,U»l-s-^I  ^1  ,*-_)LlxSLll 

Laj^Sj  3!  (2>^L4-i  5j-jji_u3  c_4-u-ul CjIjLu-oJI  3j-LaJl  CjjI 3:^. 

j^jG  1  JLAj  4«LuV-^  fiLji^ljJ.1  CjLcj-t^Lj  L^LLc  ^1  ^LaLj 

. ^_5^L<iIt:>.Vlj  ^  ■  X-s 1 1  3\_aLI<Jl  t  (j-A  4_i_aAlj 

.  4luJ_>Jl  ^  ^ Lo- 3J 3-<a-t-o \  jc^LiX  <uLl£^  Qja  Uj^ 

(j-c,  ^^IjLi  Vj  »1  jij-i-uJl  t  1 1  ^L>.  3_<j_Ii_Lo  *  V  fib!  Vl 

3I ,  ^  ^^-LbaAJl  :  fiLiLi£^  (jj_4_u_ilj  (J-*-3  L<i£^  ^.Lua^l  j  L^aTh-u  1 

3!  ^  liLI!  i  t  'I  t  ^  4_lSL4-a  ^-j-juaj  3I  3^L4-i  aJJt  (JiLo 

(^V-^yi  4_<iSL>JL1  qJA  1 ^iSluJ  3I  1 J-ill  3K  (  II 

^^'^ulJI  i^V-^Vl  5_<i£L>JLl  jc^ljLu-o  (jy^  (^V-^Vl  4_4^L>JL1  p ^ ^ ^  (jjJj 


^  V 1  ^3^  ^  ^  ct  1  ^  1 3^  t 


jl  ljul 


lal^  V< 


-  1  «>>  Atl  4 


.  Cj1j-<j^  (JV^  3j)j, XS  if j  n  1  <i  t  iM 
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1  ^ "r  •  j  .  U j  SjLLl  1-4^  ^_^,_tSLlj 

L^-i  l£^  di  jlj  ^  LilI  1  jJ_t_j_<-u  ^  f  L^  .  ^Q-4-iii  1  J. ' 

•er^ 

fiUt-uJ  ^Jt  Cj 1  i^j^\ ^)JoLu  jLj-uSLjI  ^j-^  JJljJ  La  ^j)) 
CjV^LlLI  ^jLi  ^La-Lt-ll  JLaHji^  ,  L^-aSLrt-i  (^  j-!l  jjj_aj_aSL!l  (J.5j>J1  j-loLu  jL_uSLil 

CjL^^L^  JL>.jJj  jl  i Sj-La  1— LLa  CjVjLji-a  4-Laj-aSL!l  ^ j  ^ 1 1  t  ^ 

^LlLa  tiJJj  i^jja  <  d  A  ht  1 1  ^  1 1  t  /» <  ^"x  uIjVjLjlI.1  (ji-J  4Ja_u_uJ  «LuLj_l^I^ 

. uijL^^gjJlSLJVLj  fiLaJjiltll  llLIjj  cj L^j l^SLl Li  gi  ^  1  •" 1 1  cjVjLjlJ,!  iy^  cjL^^LjlII 
^1  (J-*  4— i-(Ja UL  1  cl)lj_u_uJl  (_^JLa  1  j-S-ajo 

lILLj  ^j-Ij>JI  ^Jutj  .  Sj-^Lu-a  *JIjVjLjlI.1  ^JJt  yja  JUJUlII 

^1  «>>  Atl  ^j-a  4-Lm-a  gl  ^  2  Ln^  /  ,.jtl  1  ^  CjLjj-<-fjJ  4^^1jJ.l 

L-kllbtJ 


aJJt  jJaLu  ^1  J^JulC.  ^JLSJ  ij^^JoLLLl  (_^JL>.1  1 J-A  '  y\s>-j 

Cj La^Li-ij->J  1  jjJj  ^  It  ^  l-N  .  ,.j tl  ajjt  y'^  ,  jj-i-uSLa  ^Jj.aj>Jl 

Cj L-a-^i-i-u->J  1  adJt>  ^1  La£^  .  Cj La^u-u_>J  1  aJJt>  Cl<_iL£^  Lil  -  gl  ^ t-s  / 1 1 

ul)V^l_»_a-i  t  2  L^-il  (J-*  Cr-^  ifiLillit-a  L^jI  . jj^La-i 


.  (( cL^J  LuiILa 
o  IjSL^j 

t  UTi  ,  ,.t  fiOlIi  jJjLlLi  J-^Jtil  cfluJL^.  *-_)Ll£^  yja  2.skJljus  (J^ 

ijJjLxfli_i  fiLjjL^  (J_jL::t_i  y'^  Cl<_>o  Cj L-a-xi-aj>J  1  <-_3 Liiu£^  1 » 

(J^  , ,.  2  \  jJ_jL_i_a^  .5j-_jltil  fiLj.a-L*-Jl  jc^jlj-^lJLa  ^a->J  yja  Lj_uljl 

t  ^  5jLjjl>.  C1<-iL£^  jJ  (jj-t-*-*  (^i  (jj-I  4_Lj_u_tJLi  5J_a->Jl  i>JJt  (J_a->»J  (J-A  ‘.fiLLa^ 
yj-^  ^jLaJlj  fiLojjJa  (3-i^  tj'  c^lSLll  'Sj-a  Cjjjjj  JL^ 


alj-aILj_ul  a  t^LtJl  (J_LaIu_u-a  4j^^_ajLll  cliLt^SLi  ^1 

Lj  1  j  .  ^j-a-LtJ  1  ^J  Ll^^J  1  Cj  La  La^  C.«-L>.  ^  L^-tSLl j  i  L>J  1  4_a  Jl^  jLmJ.iUj,,i; 

ja-4-alLA^i  Ij) ^  ij  ^4jlr.  jj)4 a (^hjjJl  aLa-LtJl  ^1  jLaH^l 
^^jy-d  Ml  itl  J-SjlII  ^1  ^  1  J_t-£a_a 

Lj_a  ^  L>iJ  1  l^^Li-o  ^j-a-L»-l  1  ^  JLSIL!  1  j  L_u  La  1  j  J  Lj  lLU  jJ  i  *-_) L>J  1 
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L>^  L>*  j. tp ^Jl^  (J£j  . p j t?" 


•  Ut^ 


^J Lk-Jo  t  ))^  i((^Q_L»Jlj  5j^j£i_i_u  V 1 ))  : Cj  1  j-L^a L:t_a  Cj^^j  *-_)^L>.  *-_)Li£^  ^  * 

c!i«jJl^JLi  4jj-Ll3L^e_d  IJljj  . (( (J-i^Hj-oI.  1  jlSJblj  jj-LaUll 

(J-*  ^  i  S  LtTuJ  (J_u_L>J  1  (j,-L»-*  (j^  w  *— ) ^Li-o Li 

^j-IbI  ^Lbjiu_uji  ^ji  cjLj^  jj-*  ^  Ijlj  ^1 1'^  (j-*  *" < j  1 

t5j jJjJ  Ljlojj  .  jLLa-ilijl  (3^  (j-oI^Jl  ^1  5jju 

(cjLt-iJl)  SjjSUl  ajjt>  duL^ 

J  «  Ml"  dilju  .CjIjjjlII  jj-*  ij’^^ J 

L<j_£^))  ^  ^  '  Cr-^i  ^  ^  ^  ^ 

1  jLL  j-u±Ji-i  1  J_A  ^1  u_)^^L>.  c-tH^  -  ti ^1  SjjLdu  ^_ia^ 

(J^  3  ^  ^LcuJ^l  jjLSJlII 

J-^-r^lj  d-3^1  (j-*  ^Jt!^  ^J*-^  ijr^  j'  3-^  JJ-U  c!ltjj:t_i  alLs-S^  t  *  4_La 

.jj>.Vl  t  U  .^',\\ 

t  ^  ,^."d  j_S_3  iLiJJ  j  •'— (J_u_l>J1  Ltflila  ^1  ^^1 J-I3 
(j^  iJj'  .^-jLjJaljJlll  ^jJ^SLIl  Lj-uSLi  L^Ijlj  ^iSLd  ^j-oI^t-U  (j_ujLa 

i ^  La-i-uj  \j  d-i-aCji  (j_u_L>Jl  (j-*  Ij^ -id>. 

3^  i^^y±jl^  3  ^  4-la  La  dii 

^LiLajuaVl  (3-lit_i  (J-u_l>J1  jjLn"  '•  3^  M  '  ^ 

^^i-u-L>Jl  jjLSLlII  (jy-is  \5jljjl>.  Lcl^i  ^ j < Ls 1 1  (ujLitiLiVl) 

^lj_;_>Jl)  SjJLjJI  Lj^Lj>.  ^LLiI  ‘  ^  jLju 

(J_A->o  tji  <L:t-u_tJl  ^  jj  <  1 1  u_)Lua:>.J 

L.)j»  *.<—13^1^  cjIjjj_a  ^j-^  5jmL>.  4_LSLjfuj  3^ 

IjlSLaj  4 «  La-^J Ljj j_I.  ^  ,~.4r  ^\Ji1sjus\  4.^e_uJ  ^^^i-LuLA 

diLijLc,  JLua  ^LA-iiaJl  (J-*  VL:t_A  ^  ^  *  (^Ll!1  ^^j_uJ1  (J_u_l>J1  (^^J-i 

V  jj  t  La-^-a  ^L^Lc,  1  \  5j-ilaJl  (J-icl  ^La-i-u-iIj  L>^J  ^  (4JLl.iJ1)  uLi_j_>J,1 

^  Ls  1 1  4  ^^t_fj-L>J I  ^^LSJLII  lLs-lj^  LajlI^  VI  dsljjjJ.1  «LcLa^  jjijalu 
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>  ■■  *  jLjJLt£,j  ' ^ j  1 1  A  «^Vlj  «Lul j-ifoxll 

.  (j_u_L>.^01  ^l:>.  Lfl-a 

i 4_j_l^j  1  jJ Li  ^ j .1  ^ t  1  p  iS  ^1  u_)^£^L>.  c_tli£^ 

4j La jJjL^  .  (^jIjlII  ^ *  <  V  1 JLA 

JJ ^ ^  (j-u-i-uVl  LiJJ  ju  Lu_uj-a  /  ^Sjjij-LfiaJlj  ^jLt-aJLl» 

^ 1 1  't-stl  A  ^ts  ,^Vlj  iLjJa LjU^: V 1  Sj-iLaJl 

5a  \\  <^11 1 L " 'jj  1-n"  o_]L£^  3Ljj>J1  ^Li  ^c^J-i-uIl!  1  1 '  ■■  *  ^ 

5_jj-2a_i  ^j_Lja_5_i  i(^^LJt_i  (j-aJ-1  ^  ^  ^  (J-*  (jr^  J-55  .(—SjL^l 

■  l-s  tl  4_j1jj  Q-c.  j j  t-s " 1 1 1  itljLSJl  ^  ^4_pjJLjLL11  Lamark  udjLoV 

L^  .U.t-s-k  5_ij-_:^  ^J))  :c_tli£^  itiUli  *-_)^£^L>.  ^  gLi-t-uTtSLl  1 

cliJLflj  ^  4_il_t£:  (J^  O-a-a-t-aj  i(4_j£jLa^Ul  j^i)  4_uljjJl  gU-a-LcJ  1 

<=^J-^I  J.^j-3  Vj  ...^.ILsLk.  Us  Ml  ajjt  ^1  C-JLijI  (J^ 
^_j_L»_i  [^1  iSj-iH/Li-a  DNA  LjjJl  ^ ■  Ln  r<  . U» ^ 1 1  ^j-a  4_i_i_uItSJLl  (jjjjjjjJJ 

4  LjjJsiJ  a-Lc^feTn-fj-a  ^LjJVl  4>JLA  V  4(^^^IliI.l  ^  j  ■  Ls 1 1  ^1  AUs  «^Vl 

L^L_j  ja-AjJl  '  lA^  ^lLsL-u-u  jJj 

Lj^^LtH^Li  j_JjI_4_u^  L^  ^ ^ -  '■  4_i-t-ui(SLL  1  t"<l  .^tl  4j1^^  c7~^ 

. ^  ,  j  *-_) j LrtILa  , a  ,  ,^  t-s  •"!  1  4-La-LtJ  1  a_4_u_4_u J-aU  5 j  1  jln.  a  , ,. a  a  ^^t-st 
a^  LlL  1  jJ  1 5"  <1 1  tj  ^  cr^  ^  (J^LLt-u  *  ^  *  J j 

a  al  tl  1  ^  \  C I  1  "a-j  4L^^1jJ  ijja  ^iLjI  JulC.  4  1 1  n"^  U 

4j^Ljajj  jj  1 J.^  j-Li-gJ  1  (J-4ilL3  ^  i  jjy^  .  j  ^  *  1  L^  L£j  ^ ^ 5 1"  1 1  j 

. ^-LJe-aa  t".  ^  (J-LLi-uj  ^^^ySLi-ujjjjj^  Cr^  J[jju:a_>Jl 

Cj Lu-n-fj-aAJ I  4JljL_4/ji^l  J^j.^e_aa  JLa-S  V  (—JjL^tllJl  4>JLA  (JlLa  ^1 

a  j  1  1 1  4_j_ft_a->ti1  ^-^~3  L *, ‘  /  A  ^^Jj^Lcu  ^^_L<-4jJl  ^uuJ 

^1  1  ^  J  a  ^,L>.  CjVL5_a  a_c, j_a::?E_a  '  A  ,  ,.Ct  fiLuLj-j^l  aLj-a_j£L!l  jLu-uij 
a  a,  1  t  ^  L>^J  *  4_i_4_uIiSLLl  CjLflj-saJl  4j1j^  ^aH-i  ^a^lj-i^l  JlA^:  JjlJI  (_£1_jSJ<J1 

.  a_j  1  Jl^ L4ii_L  1  1  <A  5  ■ ,  ,.t  1  0j i£l^  1  4ILa^  I  Jl5^  4 ij^ jJ (^  i 

*-_)^^L>.  Ij-o-i  (^jJl 

dulu  ^  L^lj  5jLj.ia  4-L(Jaj^  ^  laI  ^ 

^  J-a  ^  a  LaJ  ijy^  »  [sk-jlJk-us  Jju  ^  ^J 1  1  JJt  a 


I8S 
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jjialu  L^ I  (2^  <■  Cy^^^_3  L^JL5^  Lh^  ^ia_Ld  (4_uljj_j^  1  ^ Ll^iSL! Li 

LAjjJiaj  ^  1  t-N  < ^  1  j  gUioLCi^l  Sj-iLs  jLll>.V1 

5_1 1  ^  ^  1  t  ^y\3 1 ^  (Jii-*  L^JILo  4-oj  Lua  A-nJa  1  Cj  L»^ ^ 

1  (j-*)  LuTuJjJjLj  LJ  *-1JJ)J  L<i£^  ^  (4-nJaj V 1  4^jL>Jl) 

^^^yiiJl  cjLj£^^1  *-_)j-cLi  tj'  *  ^LCij  t  (^jlII 

3j..^_La_j  CjjU>.  4_L£^  LiJJj  ^1  C-i-Tl-lj t j  ^  JJ  <>»•  tl  ^Lui-iSLII  g,L<a-l^  ^  S .*^J 

J»  *.jjyIL:tJ  *  L^*Ji  S' LiLa-t-a  1  j  j 

L^-a  4_jJL?e_Lo  j"^)  Lui_u_uVlllJl  ^1  (173 

0_iJL^  L>^j  Ct^  ^L-ujVl  JLi^  ^__j_L^jljJl  jj-LaHJl  CjVL^  ^^j-a  jjLUL^ 

^1  A  Us  «^Vl  ^Lj  (— L^e-Jalj  VllLa  L^^  t  Lu_<_uj  Jl^jlII 

.  <i!Ll.l!1  4-t^ j_cJ  Lft-tj  4i_<jjt-i  ^ ^Lstl 

iO^jJl  (J-*  ^  Ltiajl  ifiLSjJtJ  Lo  1  JLAj  ij^J^aHJl  CjJL>.  Jl2J 

O-il^  .  L^  CjJL>.  sl^jj-LaJl  ^j-^  4Ja_u_uJ  LbjJ  C.^^-3 

LiTJ  l-AjjJiaj  (J_aL£[j  ^  4_ulj_i  Cj1.jjjj>.  jj-*  4_u1j_l11  5Lj_>J1  ^JlSLiTot 
j-aVl  ^1  4_ujj-:>Jl  Ljj>. »l-<a-l^  t  A  .^."Cl  j^SJ  S 1  Jlj-Sjlj  VlSLiIul 

f'  JLrtTn-uJ  <Lj_>Jl  ulJ Lj-tAajtliJi,  1  ^ji  (^i  itiUj 

LjjJlSLiJl  (jy-Lc,  •  ^L1jLiI<-«  4^Lui^  cJijlIij  \  ^  ,  ..^\  4_j_t^j)j-^l 

V  J_5_3  ,  ^_i Cj  1  j  Lt-tlo  (j-*  ^  lJ  ‘  (J-:*-^  ^  ijr^  Liia-i  i  4_u ^ ^SLl  1 

ifiLul  J_i  ulJ  LuAajuJL  1  ijr^  tl)'  3  ^ ' 

jLjlj^I  4_L-Lji  (J-^Ltlo  j-t.tjJ-1. 1  CjljjJl  (_sVT  SJl^juo 

V  31  i 4_b ^ L_a  5j^_4-!3  Li  1  <  '"■"  '  1  ^  ^  i  ^  1  jjj_LxSLa-i  Vj  ,  ^  J  (J^ 

S 131  CjLtfu-i  t  A  j  *C  a  .  (^^^^.SLi-uJj^LJLI)  j  j  ^  '  U  ^LjlII  1  La  Jl:>. ^ 
^c-jj—xIIlILI  1  »L-a-Lt-j  4_j.jjj-:^l  L^ 1  s-La-i^  *-_)^£^L>. 

i _ ^  ^  p  .  ..  -^  1 1  ^^J^i_u_Ll  ^  L^  L)~^  3^  1  ^  0~^  ^  ^  1  ^  i^iT' 

j—xHi-C,  (jjjjl_x_uJl  ^j-aJl  ^jj-LiUJl  a  Laic,  ^L£j))  :  jLj-SjtHJl  <L^LU1  iJaLiiC,  1 
t  A  7\  Sj-ajill  ^__3-LJI  (^ylc,  sLu^1.5jl!1  I sL^Vl  5 jljVL  JL^LuILx-uJ 

IjJ  ^  t^i"  I II j  ^  J  1  *  '^  Q-^  *  11  ^1 


J-j-Lto  g>  A  X  La  ^  1  ^  j  xV  A*  tl  1  j  A  < >.  <  ^^ySLl  <^Vl  < 


18^ 


piAll 


4_uL^_tJl  fiL>.l ^  .  4.j_Lu_uJl  5_iufoVl_i 

.  L^LjIJlJ  LuSL^-^  jjijalLll  ^Lu_u 

(J-t-oOXl  <jJjlj_aJl  (J-*  ^iSLiTot  i  L^i_jij>ij  Lja_ii '  .•  \  Cy^3 


,  4_L3L£JlL1  ^  1" 1 1  ^1 ^Vl  JlI^  i> JLaLJuJ  [^  jJl  tiJlIi  l-<t-Li-u  i^«_ui_>Jl 

1  LlSj^^-sI  t  u  ,^,,  iCl  ^iSLtio  ^^jlILi 

^l)  mongoose  ^j-u-^-Jl  Cjlj^.^1 

^  t  ^  L»_«  is  i  ^LcjJJLb  .(^jLS_La  5_dLitt_Liaj  <— hornbill 

JLi  L^-A^  4 S^^-jiu-saJ  1  1^  1  Cj Lj ^  ^ l^4fuJ>fc.t  1 

jJ_jJJ1  5_4_uJj-b  i^i^e-juLiSJ 

1  c-t-A J-J  L«JL_Lc^  Cj  1 

4-_jj1_L^J1  ■  U  ^ ~  1 " j  5j_La.^t_3  5j_La^  4^j_uj1^^^1  llotj 

tiJJ  j  ^^uu  1  L.)  ^  ^3  *  O" ^  ^  ^  ^  l^tfuJ^J  1 J 

(J_4ij1j-5  (jjJj_4_tJl  (J-*  ^3"^^  tj'  ^  (J-*  tj' 

LiJJIi  (J-*  ^  ^  J  '"  (3^  4  1_AJL>.J  c-«-A  ju  V  L^-tSLIj  4LiUj 

j-L^I  (^1 

(JJJj_<J_tJl  4(jjjL>*J  jl)  jl  jjj  (^'  ^  llil^  4(JJJjL>.  (J-4J^ 

fiLcL4_4/  t  ^  t  ^  4  ^  3^  4 ^__^-ia_LSJ  1  5^_^_4IoLj_«  ^jlLaJj  V  4  L^^Lit_« 

SjILil  CJL_4jL£[j  1  lilj  ,  C_<JtijJ  ^_^j_4_4J.<l_4lo  ^L.<lJ?e_l  ^uClI-UJJ  4  jUtTn-Uj  3 ' 

llijj  , J_31  (_;31  ^  ^  i  jLp  45_1jj13 

Cli_>»J  5jj-SLILo  (( »  *-^ L^j— 4-aj  Cj ^-3 ^  ^  ^  i ^ 3-t-I ^  (J-" 1  LLs  1 

llilj  c!l4Jfc->  L4-4  4^__)iijuVl  3-^-^^  Cj1^)-4-4 

1  JL_lJ  ^  1  La^  4 1  ^  ^  4  ^  jLl!  1  (j_4j ^_4-tJ  1  ^  4 j  1  1  *-^ ^  3^ 

4  1  1  ^  ^  ^3  ^  3  1 

J-^JLi  ^3^  ^  ^  JLstll!!  1  j3  ^j-ti ^^_4_J1 

i  *  I  Laj  jL>*j  3-^  ‘  ^  ,  , ,.  ^  «^  i  ^  *  A  \  ^,^'1",  TTs  1  1  (J-4J j-^-j-I  I 

1  1  i^yA  ^J_4J ^  J  J->*J  V  1-4^  4  CJ  ^3  ^  *33^  l3^  ^  ^ 


^  1  (23-4-1  j^uLi^  (j ^3  '  c3^  ^ ^3  ^  '  '‘"j » ^  L>*  ^ '  c>"3^  ^ 

4jlj_:>Jl  *-^3  3  .  (J-4jj.4-l1  1  jLijua  (J-4J.4-1  V  t  ^  3 

.  fiLt-aLLSJl  (j-a  LAjJLrtllJ  L»_4  (—tiLi^Jl  (_3L?  (j3i  (j_4jj_4-tJl  ciJj.r*o 
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Cj  1  JJlC  4_tj_u_u  «L_ulj.^Jl  c-o^lj  JJlJlII  L^-iSLIj 

Cj-j  L£^  (j-u-j  i-La  LSILI  1  5_ju2ij-^  cj  ^  Cj  ^  tjj  ^  ^  L)1 

^j_uj 1  *  ^L5_«  ^j-uj-^JjJ  ^LoVl  t^V ^  1 A  t  A"  / ,. 

4:>.L>.jJ1  Aljusjua  fiLi_xfuj  gl  1  .>»•  a  ^jLtllJl  1 JLA  jjJiSJ 

i^j-A  ^ Lj  Cj ^  ^  ^  ** d ^ ^  C-i-i-ixA  ^lSLtfu.1. 1  j  .  «Uia_j_J  1  j 

Jl_Lc,  t  ^  :  ^J 1 j-i-u-1  i  ^(j-uj-<j— t-Jl  jLt-ua  (J-^Lj  Vi  L^  (J-tiisVl 

t^j-uj-^JJl  jijuus  (^jja  ^  ^  t  -  <  1^  A  U> 

Cj  ^  ^  ^  ^  ^  ^  (J.^LjIu_i  V  I  1  1  i^jja  ^^jjj ^^-4-<J  1  j  Lt£^ 

^  1^  1 1  4-j i—i  V 1  ^  ^  ^ Cy^  L^\^  \ I ••  I  ^V1  ^1^^_t_uJ  1^  S \ ^ '  <>t^  1 

5j-.j_>JLl  (_J^L£!Il!1  fililLai  (j-*  J-iJ-*-Jl  iJJLlAj  SLajL>.j  (J_uj_4-l11  L^LiLajual 
LoIj  La-la G  (jl^jjVI)  Gj L-lLc-i-G  1  jj-*  petals  (gjV-^)  ^LLaG£^  4 Lg^jI 
L_£iJj-LaJlj  ,  L^G_jj>.j-j  t  ^  ^  filij^^JiaJl  a  \  1  /  t-N  1 1  jjjLtl  j.^LLo 

i4jt_j_LLaJl  t _ ljLs^  j-u-oGIlI  a»ojV-Il  GjLu_uL_u1  i— ajju  Lul 

culjol  (^1  LijlGlLaV  4Lj-al  (J-*  C-uLt-til  aJ-A  L^jGj  LiJJIi 

. ^  ^ L  U 1  j t \j  p ^ ^It  4_^ L£^ 

fiL>.L>..i  ^L_L>.  jj  L"  t  UjK  p  Lul  La  V-;4^  Ly^~3 

L^  (j-A-jLj  (jjGJI  a  t-N  tl  ^j-c,  5j.SLa  ^^\  llLL^-j  V  LaV  4(_^L_u  jj-* 

«L_G1jjJ1  GjLdjJjLlla  .  L^Ibt_t^l  j-aa  4^l^jJl  GjLju-i-ia 

jjL:t_i  t  (_ajatj  V  LiJJ  jJ  4  JjljJI  liij  4Linear  ^ Sj^-css 

/'  '  Ji  (>L  ?.lj_4_4j  jLljI  c:?-^  Jj  '  OdL?*-^^  Ij-A 

5Jlj>.j  ^1  iJ-A-^a  4L£UIi  (J-*  (®ai.j-Jl  \  c.j  .  ijy-^J)^  > 

llij  pj  -  a  ^  a  5jl>.1j  ^L_uj  (J^Vl  (J_<a->»j  (_^^IL4_4jJl  1 

4^L_4jjV1  bJUrJ  LI  aGjLLa-d  Ll^-GJ I  ^JHala  C^al^ 

4>jla  L^  4".  L  4  aGjj-LaJl  Cy^  jaj-t^  (JUGb  j_i 

(J-aJtIbjjJ  ^4^  4^^^  file: j_<aa?E_a  cLoLal  ^  ‘  a  •  j  ■  L 1 1  a  .  GjLjj..:>Jl 

jl  4.Ji_alj  jl  (jGj^jJL-A)  4_dlj^  L^ba  L^alj  GjL^^^I 

L^_l£LI j  4 Cj Lj ISLI 1  (jai  Lc,  1  jj i  4_u_u L_4j i  Cj L^j-a  (J-*  a«j  .Lt L^  , ^ ^ 
a_IjL>J,l  jj-j?E_xa  (Ja  4 a_G_j_4_4j-o  a  L  o-*  lb-jjLj>.  \  ^'i  LGa_il  ^j_SLj 
Ijl  Lai  tfiLjJ_Lj  44_ILij_£^  JaJ_>Jl  ^-aasGl!!  (J-x^lS  IjLb  .fiLjlaLll^Vl 
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[^jJl  5j^g^Li-aJ  1  0jJt  u_)^^L>.  . jLfuIbVl  4J 

^ljLir"Milj  SjaJL:^  CjIjjI  JjLjej 

Qja  «Lc, j_Luaja  1  JL>.  fiLfl_Li>.  SjjLLs  ^-u-saJ  cflu  J_>J1  ^llLo  lLL!  j  Qja  ,  fiU 

O-iJi^Jl  CjIjjjJLI  ^^hTuJ^  .  Sj-jJu-sS  Sj^LLs 

CjLuiajtlua  '  (J-^  i^LSjj-LaJl  i  jjyjl  il)5^  L)'  (1)^^-^ 

^1  CjJL:t_i  Jl^  .  4.j_t^ Jj-jJ  1  cliLjjj-i^l  (J-*  5j_iJl:>.  Ltiajl  Lx-ilj  i5j_iJL>. 

^_LuaJ  4_jj>.  j 3-4-tJ  1  filit_<_u_tJ  1  5j-b ^  ^  ^  L>*  ^  jQ^rtlLij 

.5jlijl>.  <LuLj_4^  <l! 

(^1)  4_j-tia-*Itl  1  j-4-1  CjIjjjJ,!  ^^j-LaJLJ  t  V 

4_j_4iajLltl  1  ^L-uHiJ  CjIjj^I  JJ_>tJ  t  UjK 

CjjL^tILi_ul  L>^  5jj.^_<_uVl  LLaj 

LlI^jI  '  .  It-s  <  ^1  c-t-Li-uj  L^-lSL!^  ^ 


fiLo^LuaJl  <Gj3jIu  4lLij.jj:t-o  ^LcIlS  .^IjJl  u-iLi-tfiJl 

L)~^  Ly^ 3~^ ^  ATn-tj-UV^  J t  I  J ^  ^  1 

JL£j  t  ^  t  La JL(^  fiLtisj-C  (3-S^  «Lstl  ^1  ALn  <^Vl 

(j-C,  1  a jJl  aLalll  aLul  t^jijj)  1  m"!  (_p3j-C. 

^  t  J-^  .  L^VL>.  5j-ALlaJl  aJJt> 

JlJlj  Sj—tl/ Lj_a  Cj cdLa-t-uVl  0-il£j  .  JuVjLjjLb^^^ 

(j-*  5  1  <>.  tl  fiLj-UaLiiiJl  i^L^l  La-a  t  ^ 

(j-ij-Jl  1  (j-^  iS3J-^  SL^JlLa  (^jJl  La^  .^JlrtlLLl  LA^L_a:>.l 

L:t-a  Ljj— 1  J I  i  La  4_J  \  ^Jt-j-ilaJ  1  4J  clij^Lu  1  (J-Aj  *-^^-1 1  ^  Li-u-a  ^ 

LLAj  lA^  La  ^-jjuajtlLa  (j-*J  lJ'  5JL_uj  (J^LiIo  JJL:t_i  L^ljj 

i^y-i\3  t^Lj^Vl  jJiLa  cLILLa  i^\  *— c-ufcJLi 

ijJLa-<-ol  fiOjjLi  jJl  At-s  <^Vl  i_La_i_JaJl  JLi  Lja_il  lLLH/I 

^L£^  idjjJJLl  (JjI j_i_uJ1j  f—sVI  ^Lu^  i^^-aJL-uJl  ciLa-i-u  j]  jLjVjLjjL^^^ 

.  SLi^nJI  <^La-<-uVi  itl  4_tJLa^  jJ  ^ 

^j-j?E_a  Ja-js-^Lj  I—LiL^  CjjrtILil  CjLjj.^1  5JL>.  )jy^J 

0-^1  Jl^  o-jL£^  c7~^^  BjljjulII  ciiL^^Ll  '^L-s  ,^V1  i_Lijt_ii^1  (_ 

1 "w M  t j  ,  tA  ,  At  1  CjLjI ^_j_>J1  jj-a  aLalo^Vlj  al  J-iJl  C:r^  CjLjj.^1 
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j  ,>\r-  jJjLu  ^  gL^jjrt-nTuJ  1  u_)^£^L>. 

5j-j?E_»-o  ^J-C,  LiJJjJ  .  ^  Ml  -^1  (J^  ^Lc.  j  7i^  n"  (Jj 

4_ujJjlI1  (JILo  <UiLo  ^1  jJl  <^i  Lt-tfuJ  1  ^^3-^  tjj»  »  gL^j^rt-nToJ  1  (—SLSjV 

*_sj^L^  \jjt  ^  ^tl  «LjJ.Sjl!1  cJillbtJ  (J_A 

3SLII  LjjUSLj  J_t£,  ^JjtAll  Jj 

^LojJJ  j-4lu_u-*  CjJL>.  lA^  fiUl  .  ^L_u_iVl  JLt^  ciJljJ^l 

iJjLA  (_3J_t-a_i  ^lil  fiLj_Lc.  ‘  '  *  ‘'^S^  .(jL_ujVl  (jy^^  (j-* 

L^^LjILo  Cr^  «Lilllie-o  C-tSc-u^  I  Ji^  ^L_u_i^l  JulC.  fiLjlSjiJl 

^  i  ^  *  t  UjK  ^jL:t_]  jJl  jJt  fibLj-tlaJl  (J_A  *.  ^Jl j-i-uJl  ^LxfliJ  Lo  i  ,  ^1 ^_j_>Jl  JulC. 

^Lj  (y\2j  SllUj  ^Llill  L^-a  LlujJuj  LLLLtfuJj 

t  ^  A  t  V  Lt£^  ^[3  i  LlcLojJ  (^^_j_LJ1  c-i-j^jJlll  JJL:t_i  j-ll  j-A  l_tjljj^_a 

LujJLS^  (^j-1  jO  ■  ^ j  A a  c_<_j£jJlll  1 JLA 


■  *  I  ‘  ' "  *  ^^u-i-1  jlI  1  1  ■  ^  ^  ^  . 


Lie  La  J 


f’ 


J-u%_L.uj  ^1  ^  1^  Li-u-1  Li  ^^j-^-^LlII  ulP  ' '  ^  ^ '  jll^u  La^ 

^  Vl  fiU  jL^_xfulu_uj  [^jLlL£^  (^_^L>.) 


fiQ  ^ <  Lj^lsLc  1  ^JLoLsVl  JlIc.  j_A-<Jl 

iCjLjjj-Ll  (J-*  j  Sj-iH/Li-o  (j_uSL»_i  V  -ij-iJl  julc.  ^1 

jj>.l  Lt-t-i-o  gi"  A  s  5j£LlU  5  tj  a l-s 1 1  ^jjjuJl  ^ Lj  ^ 

^  tAs"  jJLiJaVl  clJLajLa  ,  Ljj-ua^  jjj_i_uLo  (_^JL>.1  ^  t  U*  <>.1! 

LiJJiij  ifiLuJjtXl  cliLt^jj-jJl  (J-*  L^Il-iL^  (J-* 

CjL^jJI  JJLc,  c-tlaJl  ^1_>»J  .CjLjj^l  (J-*  ^  ^  '  L)^  ^  A  ^  '=^ 

jJLiJoVl  (^jJlLI  ^LtLaJl  Cr^  ^J*-^  i>j-iL-uj  ^  jJLiLaVl  (J-* 

Sj-j  1 J  Cj  JL^_i  p  t ^  A  Lo3l>.  ^1  ,  5 ^  LJ^ ^ ^  1 

^AJ^JlcLljjJ  fiLjlSjLJl  (J^  4j^ 

.  3  Lj->t-l  1  LoLs  I  ‘ 

<LjjJ  ^j-SLj  ^jy-IJ  (^j— xfiuJl  ^LojJl  ^Ltrt-i  (J_A  :*-_)3£^L>.  Li-uTli 

/ ,.  fiLLajl  LuJL-i3J  LiJUL£^  45L<-u LaTla 

A 3^?LU  1  ^ j J  (j-*  * ^  (j^  '— L) '  ^-aIljc-a-U  (J-i^ j 
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lj_A  ^  ^  ^  ^  ^  J  4_<_aAj  ^Lj_ujV1  t  ^J-jlsL-u^l 

4Jijl2Jl  gi  j  A .  ..1  At!  SjLj^jlII  4*_j1jjk  ^JlJ_<-uJl 

i^Q_L*-Il  tjl—i  J-Slt^Lb  Lit  Lfll  .^.Lufi/Vl  (j-*  j-^Tli-uj  ^1  (2>^Lx-i  V 

jQ_j_SJl  jj-*  4_£: j_<j.j?E_a  Lu  ^Lj-uj^I  tj^  i4_tia.^_tJl  j  UJ-i 

(j-^  !!  (1>^  (_3^\Il>.V1  (J£^  ^LiilLie-a 

(27*)  •• 

jj-jJo  1  1 ))  ^  ^__j_i_uJL  1  (J j  ^  *  (J_j_>J  1  fiLj_Lii^  Cr^  *  j^Jk  1 

cr^  (tJ^^-^0  ^3  4  J  <.o->o  Vj  V  L^j  4»1  <a  Mitl 

1  jLo  Sc^j,  Ml  )  1  jLo  SjJ^Lj  1  jLo  (j\ijL^  1  j  V  , , ,  »1  <a  Mill  j-Jl 

^1  ,((^q_SL1  -ilj-j  L-^-L^  fiiill  cjjS[JLo  1  j)  1 1  Io  1  (Jj  . , . S^j ,1  il  1 

'  '‘**^  1-4^  '  ^  ^  ^  ^  gl  1 t  1  ^  ♦  1 1  d  I  Ml  '  '‘**^ 

1  jLA  (JjLfiiS  1  5Ljj>.  (J_Lj_4_u  ^^L£Li  V 1  ^Lj-uj^I  ^1  L^Li  4  Laj-^ 

j«_j_dJl  4>j_a  c-(-L^  ^LtJl  ^Ljti!  4_4_4j^  C^j.S''  o'  ci^  4^L»J1 

^_j_jLj  (J-*  ^tTu-UL^J  fiLlAjJLA  (^^i-gJO  d"4r  1  t-s"  .  ,.l  4  ^1  ^L_ujVl  1 J 

,^7\lla_i  (^Li-ua  4_i_4_u_lI Li  ljL£^  j^Iu-uLij  ^j-t-ujjL^  ,^L»J1  \jJt  iJjjLJ 

-  ^  1 , 1  ^  tl^  JLdJ  1  Ld-^  I 

^^j-jj-uJl  ^  cy^  3  *.  jJ^jlII  Sj^jLi  4_iLi£^  ^  ^  *jj 

<-_3L£^  <uJ  (_jj  ....'^4  (j-o^  (J-^jl!!  jLu^l  ^j_L>. ^  ^_4_uLi11 

Ljjj^  oi  '  **  ^^SLu_4i£  ^ *  (JjLj-u-LI  (J->^^  Ltiajl 

,  (( l-Lfiaj  1  4 (-_3 L£^ Li  (J-SjlI  1  ^ Li  .  p  ^  ■ 


jd^bsA^i  jd^§ 

5_Li-u-Li-o  L-jtt-a  ^J^  i  jJj  L£^  ^^-_j_4_4J  1  i  1 984  ^  1 2 

(— Sj_4_4j_Lj_3  4 1  J_A  .  ((jJ-J  4-tSllI.I  4-ulaj>JI  Cj  l^e_4 

J_L4^  ^  ^La-tJl  ^_^_l11  JLh-l!1  fiLiLnSLi  ^.LJjtJl  jJ  <-_3j)jjt_4 

(j'jLc,  jJl))  tjl  Principia  ,^jLlI1  4_iL1^  ^  (3^^-^!  O^  ^4  m  n 

4j_Alj_l£iJl  (J-*  4— L-1-jj.jse-ILl  1  4_ij_uJLiJl  (J  JlTli-u-i  4_<^1_>J1 

'.  i  L_i  jJ  L-J-^ '  (j  l—i  L:tIL:t_4  4  ijJ  1  1 JLA  JLLS  j-Jj-J  (j-^J  *  ^  Ij-dlL-u  V  Li 

La j  1— iILv  1  ^jJ_4-*-i  (J-4J  4 Cj l-LtJaj^  4^Ljjua_i  ^.LjJjlILs 

.  Lojj-j^  ^LLo'^L  liii  4_uiic,  4_j_L3j-iJl  Jju  .  d  1 1  < 
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d-Li-aje-a  5j_iJL>.  ^  '  i4_i^L£^  Lo 

^jJjlII  1  jLiTlv^U  Luajl  (2>^L4-i 

J-t-3  L<i£^  1 1  1  ^  ^  J_j_LijJ  \j  1  Cj  LLua^tTiJ  1  (J^  L^ 

p  '  --^tl  jJl)  ^  JlC, Ij  ^^ILiXl  ^^^iIl>J,1  ))  jj>.Vl  jLoJl  4_iLI1£^ 

1  /  I .  a  ^  1  ^  ^ ^d»-Jl  (Jj^))  * 

.  '  S  S  J  *  4_uiIL>Jl  jU-Li  »  LbjLil 

(j-C.  jLSLal  (J-*  ^  ^  '  j>J-A  g>  .  ,.l  rttl  ^  Us  /tl  jJLpj 


cj LjjuajtlLl  1  ^1  :^_^Llll  ^^LSJLi  4_j_t^jl  jJLi  ^Li-uj  jj 

(j-^J  Cr^  l—tlijEJ  (jy-^  (J-*  ^ 

0-1  L£^  LL  j .  4_<_a^  LLo  o  LjjJii-i  o  ^ ^  i  Ljj  1  j  1  jj-*  ^ '  l? 

fiLj-t^jl  jJl  ^  (jLi  5Jl>.1^  ^jGjI  lLUjlI  . .  L^  j^^j-o^LLo  V  4_j_t^jl  jJl 

Mjj-lsaJJl  S-LlAILLi  ^JU-a-Sj  (^jJlj  (jSLjuj  JjlALo  ^JSLJu 

L^-A  ^  j  1 1  ^LALa-i-aVlj  j-iTuaJ I  5j.AlaJl  ^  t j  ^ 1 1 

(j-iJ-1  (JlSLiTut  fiLLo  (_)-al_Lo  V  jjiaj  ^IjJJl 

4_jj^t^Llll  LAjLu^Li  j  i  ifiLuCo-  LAj  LiTl^  Li  5_jj-la_tJl  aJJt 

oLu-a ))  ^Li  ^  1 1  1 »  fiLiLl£^  L^_a  J_A  4_Lij_aiill 

(( jjjJt-uiaJ  1  ^.LiLajuaVl  j-^Lj  jj-*  ^ Ij-^G  fiL>.lj-a 

^  j  ^J ^  ^  ^  J  .  >»  •  "t  1 1  Jsa  Ltiu-i  j^iaHJ  1  ^JljJL  1  ^  1  i-lss  Ltfoll  1 » 

3jj_L«a.j  3L-pbiI  ljLa>.  3j£LtJ.l  oLilj-Jl  JLLa  oLLuJl  0-1 1£^  oLuiajLlI.1 

^  1  •  t-N  1 1  i_La_ufal!l  tOrt-iJl  5^  ^  t >."  t  l-o-jSLILJI  i^Vl  jj-*  ;J 

oLu-sajLiil  JaLofuJ  j-A  <— SjjJtXl  JLo^jJl  Ja  LiTu-lI  \j  4-L»_ij-o  cLoj-lII  ^1 

5j_SJ  JjVl  fiLj>.j-ll  jJt  J-^  J  *>.'>^1  iIIj 


gLafc— LLij  t  ei^iVs^  A  Lft-u  <Lt-(^jljJI  0-1 1£^ 

Ij-LAJtj  0>»J  i  Lp-jJ^^pJl  4-LIaLLll  4_uiIL>Jl  JjLSjlU 

^Li  lLUj  (J-*  ^*^-1  ^  '  tj'  Cr^  *  ^ ^  Cr^  ^  ^ 

.  tJjLa  Jp.!  jj-a  j  Lo^  fiU  Lij  i  «Uj  La  5j^gj-u-o  jj  Ls"  1 1 

SLp^Jl  ^>jLA  tjLujvl  ^ ,3^^ 

Ijl!  ,  L^  (J-tiiSl  (j^  tiliafc-U  t  ^  ^  *— i^^Vl  ^-a  fiLfl-jSJLo  C.<-i-a-J 
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j  1— iILv V 1  (—SjijJilJl  t  4JI_>J1  aJJt  LLlIc. 

Qj-SLj  V  Jl^  IjJ  .4^^^j.jlI.1  t  .  1  t-sT<  4_jJL^^  t ^-jaiajLll.  1  CjL^L^ 


«  *  **  <^  ^  ^  ^  SjL^l^  ^  ^  ^  '■^  SLc^nJI 

(Jit^t-JLi  t  ^ '  t  t  c-SjjLj  4_j_tiajLLo  ^  1  J-^ 

L^_tSLI j  i  1  t  1  j  L-'-u-i  1  .  L^  i  (j^  ‘  ^  j  1 

^Li-uJ^  .  4.j_Ll11_i  L^-Lo  [^jLi_jSLI1  u_)1  jL>»jVl_i  fiLi_ifljl  (jy^  ifiLfljIij 

'  ■■ '  V  Lui  J^J-1  "  1  ^  ^  j-jSL^  jjt  1  jLA  ^Li 

<Ljl_i  1  J_A  ^  (J-*  (jt^ 


^_j_<j^  ^  '  ^  ]  4—1^ jJj-l-lJ  1  t  ^  M  Ia j  1 1  ^LjlII  (JjLoIlII  cIiLlJoj^ 

.[^L^Vl 

4_jjLS_i  ^1  ^  ^  j  1 1  ^1  l-s  .^Vl  ^1  Ltia-il  J-J3-J  j— 1-tIu-jJ 

JL5_3  ijLj^'^1  CjLj-LjX,  J_t^  (^'L^  4_ufom  3JJ-*  4_i  (^jJl)  ^1  At-N  ,^Vl  ' 
t-LaJuIs))  j-uJL J I  CjL_u1jJ  4_ujiuJ  1 JLA 

^j-^J  ,  4^Lc  ^_^L»_o  (J_4j:t_i  4_jl  Qja  ^qj^j-11  LiLajua  1 

o^liLtru-^U  cjV^i^  o Lj-iiajLlI.  1  1 1  ^ ^  ^  ^jla 

LLa:>.j  ^jL:e_a  CjUIjji^Li  cl) Lj-tiajtlLL  1  (jj-i-i'  oi  Cr^  ijJ-tiiS! 

(^^i-AJ-Ll  ((^oi-jAll))  _)  5jj_u:aJl  j>J_A  jjj_)j£^jGj  .(j-L*-*  <-_3J_A  (^pajJu 
Cr^  4_»_aL>.  Qja  -ijl ^^Lla-iSLII  4_uIil_>Jl  cl)lli 

L^JjtcrtJ  (^_^LLaIu_uVl  jl)  1  ciJjoJLL^  ,  4jj-tl3 L:t_a  ^-Lul 

j_aVl  i^-ljLc  (j-*  L^lj-U-SL)  (j_u_>iJ  (jj-IJ  4_ulj_xla^  5jj_t-!aJ  c-tlSluj 
.  «;1  jJLLI  ^_<j_>»j  t"<l  .l^"tl  jlj.S^  Qja 

(j-C,  L-4-i1j  4_cfia_aLc  4_5jjL>a  j  t  '  V  fiLjJa j_<_uJ  1  cl)L£joJLl  tji  ijr^ 

dr'-*  ?^1  JjlII  ^  ^  t  A-dLu^^^^-J I  ■  ^~  , ,.  t,l  CjL^La^ 

.  «LuLj_4^  4_;J_4^ 

5j-La^  LujJ  ^L)  i_Lajl£^  ^Jj^Lx-»j  ^  dl>^^  (— Sj_<_al^  <  Jl2J 

(j-C,  t  LclSjji-o  (j-i-i-u-)  ^  ^LcLla  Li-aJ>-  j] 

4JjL4-4  jj-Lalll  ^  ^  < >>"<  s  Ljljjj  .  ei  1 1 

.  JLoVl  (JjjlaJl  t  c1)J1  ^1  i>J-^  d)^^^  . cl) Lulajtiti  1  jdt^:  4-ill3 

dr'-^  ijr^  i4_L»_i_La  4_jl<jx.  jjiIolH  d)^  ‘  LuClv  dhfjj^-^  dJ^J 
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o'  i> JLA  *  ‘■^‘^  L>^  tiJjLoV 

(J_c,l_^  lS'— *  ^  j ^  "t  1 1  ,  ,il  V  ^  ^  t »  1_l.^l£^  c^l 

I^L.  J^!  jj!  (_^i;SUe  V  U^  .*1^  4Jlj:ii.l  V 

Sl—L^jl  l^yJt  ^UJ><.l  I  d  A  l"  4-  A  d  jL>.  l  J  «LU 

*-_)L>.  i  La-i-t-gja-  iQ^Jua  c_3jL^  5Lj_>Jl  (J-<i-»J  fiLojJi jJl  aJJt  ^1  i '  ^  ' 

Lo  '  .  .  ..'^  A  ^Jt  (-_£JL^1  IjL^  Lo  ^i  ii^^\ljLj_uJl  JL>.1 

LaJ—Lc,  LbjLA  c-t-t-oTLSo  (5jj>.Jl11)  ^^LLajJl  ^1  l-tJ^^  JulC.  <=0-1-*-) 

■  j-L^ 

1  j_A  ciiLil  j_i  cii_»J  j-il  (jy^'  oJjLjlXI  ^ cii^Lc,  1  1  j^£Laj 

LiJL^LtJj  ^Li  ^j-<^.LkJ1  ^_4lL>»Jll  OJl  JLLo-  JL^ 

fiL^e—jJLi  L-^jj  4(_3jL^1  L^-t-u^^ I  i-LsLfall  4^e_uJ  4-1^^ I 


(jy^J  .  jjy^ jJ  (J^  ‘  -  --j  ^ 

ci)Ld-ij-i^l  ?.Lui^  (^)Oj>.Ll11  ^^jSJuTuI  1933 
j_Lo  1_iJl>*j  tj'  (j-;'-‘-“  J  J ^  ^ '  IjLA  Qja  ^Lc,^!  [^1  j-jj-p))  jj-* 

<— Sj_<_aLj^l  «Li^JLi  ^J^Ln-u  t((4-LuLa  gLiAt-fj-l^  Lh^  5_il  JUJl 


C-i-LJ  I  Jl-SJLs  .  fiLj ' i  o  (J-*  '  3-^  (J^  ^  O  tJ 3^  ^  ^  *  1 j-A 

(J-*  '^'-:i-^'  Li^l-iJl  Cj^Lc, Lilli  ^1  jJSLij_A 

fiLL^Lj  Ltla-il  ij— ilLiJll  ^1  L^_lo  (J^  cj^Lc-Lilll 

^  i  (jylc,  ^ Laj-^ Li  *-lJ  1  S“^3  1  '  ‘■^ ^  '-:i-^^ 


LjjJl  (J-*  (JjLi-ujJl  (J-3jj  LjjJI  ^c_<_aj£^  I d  ^  1" 1 1  4_u_uL_uV1  *ji)LjJ_<jjlI1  ^jjt  (_P-* 
l}3~^^3  c^l  (RNA)  ^  ^Ljj-Jl 

(J^\j?e_<_u£^V1  JL>.i  j^i)  ^  '  ..^/"tl  jJ.3_tJlj  i«LuLui^  ^^LLs  ^^1  ^ j  * >»  1 1  i^LLs 
^j-SLd-l  J  '  '‘*^1  Oj^L^ Lilli  Qja  jLxio^j  (j-^jJlj  Ll  ^«j?e_ill  jLi 

tgLtlAJl  ^jj-iJl  L^LLsLiiij  ^1  djLi/Vl  (j-«  cr^  l-^jj->*  3j1  ♦! <  dl 
u_i^_^l  4^LL4^iSLll  L^I^^likI  cj^Lc.Lill  p Ln  '  1 1  c-t-i-a^J  (_^^1 

<-l.L>J1  ^  •  '  (^tj-ll  3-^  ^«_jJi_LlLl  1  ^Li  p  ^  *  ^J^L:t_l  L>^J  .  jLiTlvVI 

p_j_li_L!lJl  (j-^J  L-^\pc-us  1  JLAj  ,  4jljj:^i  jj-*  J^l  05^  tiUjUj  *  L^HiLi 

Jl^L^  (j3^  i)-«  'o~  '  *  lJL5"^  4— utTui  4— L.U>JLb 

.  (DNA)  LjJLII  4ijJLo  4_LijU_uj_t  1  1  j  t-N  ^ 
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4.j_u^jl  jJl  4_La_ujJ.l  ^ ^  * t 

/  ^  1  r- J  J  ^  ^ '  (J-*  ^  .  ,.l  .  „J  ,  4_U;IL>J1  j  \  ^JjLilXl  (JjLS^  i4^ljLll  jl 

Lj-^JiaJjJ  ^Lc,^  Lo^Ulj  (J_<i_>JLb  ,  5-3^  La  fililLo  Vl  aJJt 

L S  '  Ijr^  (J.a->»Jl-^  .  ,^/\_i]lL:t_a  (^/LlLsj^  t  ^  ^1  JL^ 

^j-Aj?E_<_u£^V  1  ^_a  <LiJl  jli  (J_<i^:?eJJj  ,  j-iJuVl  jJLo-  i  JUt-uaj 


5  tJLp^ J  Sj-iLa  Ji J  c-<-i-t-u-i  (3^ J  ‘  ^  ^  ‘■^  (J^  ^  tj  ^ 3:P^  t— <-*-u  l_LU 


^Ljj-SLj  jjylLix^jlj_u  ^_^JL>.V  ^  CjjjJlI 

jJ/u?E_<_u£^^U  La^Ul  4_i!i  dt^rt-i-uai 


;.1 


(J-^ 


*  .  .  i  .  (S')  •  * 

^Li  Lo^U  «j-iLi_ll  1 »  IjLA  ^Lil  1j£Laj  ,  '^i—sjJlLI 


jj  \jt  (J-*  tj 3^ LtfuT^  cj  L^  ^  ^  ^  c^i  J  » (J.rti.>JL  1  jJ  Li.>J  1 

L^l  Lo^Ul  t  ^  ^1  (J^  OjJL>.  lA^  0-iL£^  5j-iLaJl  aJJt  ^Li 

-5  , ,.  al  /  1 1  ^lj_iVl  (jj-L^  4_aj-j:t_a  CjL»_^j-a  0-iL£^ 

5j_iJL>.  5j-iIaJl  ^1  (J-*  ^J^-*-*-' 

IjjL>.  0-iL£^  Sj-olaJl  ^1  iy\^  Ijr^  *  o'  tJ^  OjJL>. 

t4— t-a-TL^.  jjj_L»_ll  IjL^  ijr^3  i4_Laj>J,l  5  a  si  < ^ 1 1  4jjjL>.  ^cSLrtjj  ^ 

i— SjLa  4j>.L:tj  tL)jl_>Jl  1 JL^  ^1  (J^LiLli-uI  ^i-Qat 


[^jLaj  i  1  (2>^  LA^J-1  (J-^  i4_Ju_AjJl  JllLo  4_<uj 

.  L_£L_j_t-aJl  al  J-^  i  jjyjLslj  i  f—sVI  9  ^Lajjl  LiVLa-^1 

j_a.j_A  (Jji-ia^  L1)L£:L5jjV1  aJJt  o'  5j-i_ul_>Jl  Sjj^U  (2>^La-ij 

Sj-aJa  <0:t_Llj  J-Ij-J  o'  ^  Q-J-i-o  (^jlJlj  ^_a  ljL>.  4_5J'^1 

^j^SLi  ^1  j-jL>Jl  ^La^U  OjJl:>.  5j-iLaJl  45iltit_a  4_ulj_xla£: 

^L>»j1  iy<  ^ ^_a— 1-^1  1 JLA  fil^^llLal  (J-^  o"l>-^'  j-i^L>JI  jjVI 

^1  Sj-iLaJl  4J  Clt:>.lj|  ^  4  LsLalLll  ^LUjlLI  (J-*  tJj^'  c3dj^  Cr^  (JLa-iiLll 

^1  Ltia-il  j-jL_>Jl  (j-aj  .^LjJLjlII  (JLj_>J1  J  .^aVl  ^It-s"  ■ ..  < 

CjJLajjl  Ji^  JLj_:^1  03^  o'  l^'Vl  j-^  Sj-jst^JLj  ijU  03^ 

.  cLu J_>J1  ^LajjVl  1 JL^  ^TlLa?  Ji^  Sj-alaJl  O^^  1 JLA 

Sj-j^Vl  L_£i_t-a_L!  1  j  fiLL-u  (j^jIXl  4 " , •  A"j  1  jJLj_>J1  4>JLA  JLalutJ  lii 
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^L»_3  (-tL-j-SLUJl  (J-fllLb 

i  L^Lljkj  <LjJ L<i_ifliJ  1  L£Ljj-ai  ^  -  ■■  1  JL>.  j-iHu-Lo  (J-iVl  j Lilia  ,  iLti-Laj 

jj  Jl:>.|  JlI^:  ^jJl  t^JlSLiTuVl  j 

^_jj— a  j  1  jy<  y  •  ■•  CV 1  1  1  fiL>. j  J  ^ LiiHitJ  j  1 1  jj-* 

1.  R. Z.)  jjuLu_uj  (M.  a.  Chappell)  JjLtii'  ^  ^,^.",<1  j^j  J^UlLo 


a_iJi  iy\-i  fiLLa_jlj  j_iLi_u  L^jj^L£^  4_»_aL>.  jj-*  (Snyder 

<LiJi  fiL»_a  dtJtijjl  L<ji£^  lij  ifiLtlaj-a  ^Lijjlj  (J-iVl 

t  4_La_iljJl  i>  JLA  Qja  Jt^OUj  , 

340  jjyuc,  Lijj  1  ^  1  ^  jj-  ^  '"■  5jlI  ^oJaLIi  (jl  ljj>.lji  i4_Ljjt_a 

i4_ijjLjJ1  Lii l_cjj..4-d  1  '  ..C^  t  [  llUj  jUtj  1 ^^-(-ula^  3800 


^j-A^?E_<_u£^Vl  4_i!i  (JaVl  1  cjI  j  jj_iLu_uj 

L^lj  ‘ ‘^^IN  '  "I  (J-*  '  ^340  ^Lijjl 

^J■l*^  *11  tr <  i"  Li^  .  JjJal  5jlL  L^Ltjj-4_j  i)l  t. «  u  nil  Ijl^  <  n" 

<LilVl  fiL>.jj  cjLa^ilL>.Vl  i)i  i^3800  ^Liijl  (^,3^ 

.  ^  Li)Lc,Lijjl  3Lj_>Jl  ^Lta  ^oJiaJj  ,^yu?E_i_u^Vl 

O-Lsjjlal  jaj  -  a  •j  .l-stl  1jl>.  5j»xIIiIlLo  (JSLtlo  ijjjutj  ^ji  LiS^ 

i^yJt  j  JljLLl^j  CjLu-oitJj  .  5j_uS^  CjLu-^JtJ  ^  <^Vl  1  j ^  ^Ltiiij 

<Lj^ jJ 5jj_uaj  (jSLiIiJl  5_] JJjlj  ^1  ^jLAj-j  jJji 

\-^j-u  L^  (2>^L4-i  1  4_u  Ll4^ ^  Lilil  fiL:t_u_i  jJt  LAj-^  G  ^  i  j  *  i)  1 1 


j-3  al  .  1  ^  dij Jl^o  (_^ill  iaLjJLlLi  5^^-tii/Lj_a  4_^_ujJ,l^ 

i_La_i_GaJl  j_A  4_<ijLa  (jSLxHJl  5_]^Jju  ^  ^  '  Lo  i)i  jj-*  *— Li^jrtjLu 
^1  SiLtilll  <lic,Lill  fiLu^jljJl  IjLA  (34^  . ^^^LiLa-uaVl 

cr^l  cr^l  cr^  4fiLj_LLj>.  CjljJL:t_La  (33^ 

-  Cj^  '^  '  j_<i_lA  <Lil^  03^  ^  t— <_ljjj1  (jyill  Ll)Lc,LijjVl 

jl  4_jJLjl11  4_j1j_>J1  '  ■■11  (jyill  o'  (J-* 

(JjiaaVl  j^yu^lc, 1  Cjlj  i)lj-lillj  ,  1  ^  /Cl  a  t  (jj-ijj  4 fiLGa-irt-U  1  '  --ll 

fiLj-L^jljJl  jLjkL4fu_i  IjlSLaj  *0^'  (— tliitj  ^_jil'  c?-^  1 

.  jL>.lj  (jLSIa  c_<_L>.  Lt-L>.  iLtilllj  ALcLill 
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jjVI 

1" a  ^LiJ^e-Li  ^LJsjJLIj  .  Lui_u_uVliiJlj  cuI^tlXl  l_i^L>Jl  Lui^l 

Jjij-SLj  ■  JL>.1  (J-*  Sj-iiaJl  ijr^ 

LAjLjI  C1i_iL£^  i  L»-a  (J-*  Sj-olaJl  C^JjJ  llij  Lo!  J-^ 

^  i  jjy^  t  fiL_j_L:t— L1  1  Li^^_>J  1  L-l.4^  i  j-xHiILtJ  Lj-^jj-b  i  » (Jlufoil  ' 


l_l-l-ul  .  ..^  "t  t  1  I  tVl  (^IjJj  1^  LtTu-lJ  1  Ll^L1-0  V  l^  1 

J.  B.)  (j-ijl1La  ^Lc,  1 949  LLa_L>JLl  u^*  '3 

(j-A-L^ajJLl  (j\j  ^jljJl^l  (jyJJ  J^'  (J-*  Jj*  '  Haldane 

(j-*  a  1" a  4jlj_u1j  c1)Lj_u1j^  Jjlj  lLUj  lA£^G 

^^^J-t-u-a  jj-*  *— )j-5JLi  l_j_4-;U_uVlliJl  J ^t-G  5jLiJL>J1  Lj-t^  Cr^  .^L»J1 

fiLdajJtXl  4-lLi->J1  (JjLlSJI  ^liIuj  dl<_o^  j-irt-Jl  ^_La_i_u 

4  5$- 4jtjL4fo  Lj.^_u_uVliiJl  ^  i  ,  Lj^'L^U 

*  ^  ^  ^  LiJ  1  1  5j  J  Lj^ 

(j-^  5j-_j_^  4_Lj_4i_j  Ljj^U,!  t  ^ 

(^j-A-jJjua V 1  ^iSLi-gJl  (J-*  ^-jlrt-Ul  Li^l-i^l  dl)j^_a  ^j-L<aj:fcj  jj-*  ^<-t-ua  ^-LG 

4_j  1  4_ajG_>J  1  S  Cjj^  1  1  JJt  (J-it:>-  (^  jd  1  L-<i-^  •  1  40 

^_j>.jVl  L<j_^Jl^j  t  ^  '  03^  4  4.jJj:t_Ul  Li^Li^Jl  dl)j^_a  ^^l.<i::t_i  ^jl-ul 

(J_4.j:t_j  4^Q.jJ_4_4j  j_<i_j_A  CjI  J  L^jljjj  4^1) jjd,!  1 J-^  (^)\LoL>. 

t.Ml  ^1  f^l-s Vl  ^ 1 1  ,jj. i  tlj  ■  a / 1 1  Lui^^L  i  (j^S^ 

j-IL£^I  ‘.  LaLfl-j  <— iLt-i-oVj  4jq_A  a_il::t_(-ll  Li^l-iJl  dl)jj_a  (jj-La^rt-J 

^l_S_jJl  LIij>.  LiJUji  4 (^/UJLj_LLaJ  1  ^1  Vl  l^^l.<jJLI  a_ajLS_a 

JLt^  5  JL^  1  j  «LjI^tt_Ll.  1  ^LlIaJ  1  SjGis  (J_A  ♦  JLiil/^  1 

^_4_aXl  i  JlSJ  Scjj^I  1  JLA  ^jJLjj:t_i  (j-idlll  4_Lo  j  JljsG  ^=G_jju 

(j-*  1 JIJ  J->*J  LGjj-3  i  ^LS-t-o  i  t  ^  1"  •?»-  a  CjjjJL  1  1 JLA  aj_<i:>.  ^  t  LGjj-3  1  ^  iSLi-gJ 
C1GJlj>.  Jl^  0-iL£^  fiLjJLre-LLl  4_jJ.i^Jl  Sj-ola  ^1  dulu  4  jlj-Sl  jl 

(j-a  aJaSLifuj  L^l  (J’A-G  Lui_u_4jVII1J1  LoK  ^  1  jl  Cj^Ij 

.  L^  jjJjTuru-a  (J-4-:3l  ^  J-t-JLi-uJ  (^jlII  , 4 " '  1  J. l-N 1 1 

Lut-Li-uVlliJl  j\  a_LL;e-Lll  a_ii.?^j1  Lu^l  ojJAa  *  (jJ-Gj  L^l 
jJL>.  -  a-jj-xfiuJl  cj  L»-<ij:trJ  1  L^LSij  j-^diG  cjlj-iLaJl  ^jjt 


195 


plaJI  6j3jju> 


Li^l_Lo  ^ M  t-s  Vl  , U>  •  .>»  tl  V  iLjj^U,!  *-_)Lj_c 

5Jl^  (J^'Lj>.  lJLP  ^  iCjlj-iLaJl  OiXJt  [^1  l_£i1L>JL1  1 

Ljj^^  L^LLo  jjyjLiLa_u3  Vl  i_La_i_JaJl  (jL^  l^^LLl  L-*i  .^JLJJ>.1 

OiXJt  ^^LaL>.  ^ j  ^  ^  •  1 1  J-i:^  Cy^-3  '  clilj-olaJl 

^ ‘  ^  JaLfiij  1 (<uIjfc-(J. I j  Ll4^h-uV1I(JI) 


-d-L^jlll  - ^1  ^l-s .^Vl  4.jJLi^|  p ^tl f?U»V  ^^SLu_u  cii<^ 


V  fiUV  ipILrt-aj  <-_3j-u:3  (JjLila  t  ^ j  ^  ^ '  ^1  ^ t-s  <^Vl  fiLtlaj-a 

L^^ULLi  Lj_4^u_u^IiiJ1  5jLu_a^  ■  5  A  N 1 « ^ 1 1 

j-lia-Lll  t  3-^  (J-*  Ct^  L^-o1  Jjulj 

llU  jJj ,  <—3 VI  (j-*  LL  Vl  t-N  7r\  pj  ^  V  *  L^:>. 

LjJLs  4_jV  i4_pt^Ll<Jl  4_LojVl  cii_<jju  pL^  ji^  ^_^j_t^jljJl  ^1  ^t-s  .^Vl  ^^SLi  ^1 

Guide  ^I^j^SLuJ^  ^  ^  .fiLrtjllu  cJrP^  (j-*  Cr^i 

ijj-Lalll  (f. ) ,  fi-K  i  CjIjLuJI  ^1  John  Maynard  Smith  Pontecorvo 


.  LjJ£^  (JjtALo  ^1  V \j  jj  jllI  1  jTut-u  ^  1 

c^!  jU^Vl  tjLi  <Lj_t^jl  jJl  /It  CjI  j  4_aJL>^  3i3^  pJ^  J-SJ 

^_^_l1*_x^1  ,(J_L£a^Vl  4JLl.l11  i-LaLtfli-Jl  4-l^-A I 

ji  lJ5^  L)*  JJ  ^  ^  ^  JL>.lj  C— uL>.  IjLA  ^Ll 


tjl  Theodosius  Dobzhansky  •  '3-^3^  p-lLc. 

A  ^1  LlI^I  '  •  pJ  ^1  (j,-L»_a  V-J  ^  *  fibLj-tlaJ  1  ^ijy-^  (J^ 

cl) I  Ll^jj-SI  ^  ^  ^  1 1  u_)Llj_u1  Jl:>.L5  .  ^  1  t-s  1 1  JjLj_uJ1  (*-_)litILlVl) 

pj)j^_) Llj^jIL!  1  j\  ^  .^"11  ^  t  j  ks  <_(_t-i-u-)  fiLuim  '  '  J  *  0^3^  L>* 

*  La jL(jt^  .  f^y-ujj  4_)G j  aJd L<_u ^  ^  ^ 1  1  « trypanosome 

LjV->*  *  L^j-juj  diuo.  4  cjLtJLalI.1  jla-u  4  La  5j-^  SjLjJl  ojjt 

LjV— ^  ^  L  pLt-io»l  jLu^G  ^Ltia-uJI  pjJI 

cl)l^L_<la-A  1  Ajl  A  1  -V-  .jllSLlJlj  pi  .  .A  <Vl  t  Ijljj  4jl  juVl  IjLA  ^1  <>4j  .tl 

1  j  1  4^  ^  <  >»  ^  "  V  C  ^  ,  ,.M  t  L^_lSL!j  -  4"djL  At-stl  aJJt  ^JIlaJ  pjJI  Jjyb  pLi-gJa-  t 
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V  4_;_La_cLj  t  Jl^  03^  ^ ^ ^  t  ^  *  -a  4j[^  ^  ^  ■"  ^  t  Ljl-la^ 

cli LjJLLoI^aJ  1  aJJt  p  '  ..^T'  ciJI  JL1jj>.j  .  L^j.JtI(j  ^1  ^Li-aJ>-Vl  CjIjLu^^  ^jl-s"  , ,." 

(^jja  ^  LLSJ  1  ^  JLi  ^  i 1  JLc^  LLI  1  j  t  ^  1  l£jli^  ^  ^ 

.^^Lj_u!  ijj-A  jj-SLUj  1  jiSLaj  ,  j_ijL>. 

Piet  Borst  Cj-i-uj^-j  5_jj_l!^_^1  4_uj^^)-:^1  L^ ^^uJ  1  ^Lc,  t  ^  .^."Cl  jlSJ^ 

♦  ^mjTJ I  SjJjtlLa  ^Jl£-tII<l  lilitjl  CjLj_t2lLl.l 

4^1jjjJl1  cassettes  ((CjL1j_uL£L!1»  jj-*  l^LuLu-a  jc>-j  jl^s 

^L^LjaLij  i L_£i_Llit_a  t  ^l-s« a  <lc,1_Lu3  j-iJ-1  tjl  (J^ 

(J-t-iTu-a ))  (cl)Ll_u_uL£Lll)  aJJt  . ™  ^1  Cjlj-iLaJl 

^1  (2>^Lx-i  5j-iJ->J1  t  ^ U>  1  •  1 1  ajjt  t  ^t-s«  a  Lo  .  <L<_aAj  (( Cj-u-u L£L!  1 

^  Jij-SLj  .4JLijl3  5jJL  5j-S_l11 

4.jua  La-i  t".t-sl-^  3Lj_>J1  CjLiIjU  JLla  C1uL£^  ^ Li-aja- V 1  t"<l  s[  ,>,  & 

.  ^Li-uJ^-^U  ^^jJLo  (J-*  *— La  ^ ^Li  L^  ^_<j_i_uj  ifilAJjJa  ^^_j1a 

. Cj  1 J LtiaJL  1  iSJ-A  (J-*  (il—tia-uJl  ^jJl  ^ja  4_illtje-o  «Lc, j_<jj?e-o  jjJuj 

^1  I  ii"^t  CjljLiaA  ^^j_Luaj  4_uL£Lo1  5j-S^  ^LuVl  Sj^jJl  i>JLA  j-bjj  \j£ji>j 
^_j_<j_>J  SjLuiA  (Jj  i  L^  j^n-uTij  (JlSLiToVl  oLu-SIlaJJ  '  . .  A  (j-tiJ 

.  LAj^_t-!aj  (2>^L4-j  1  ^  1  ^  ^^_4->J  1  (J  ISLiTo  1 

jJlujj  ^  jJl  CjliijjJkl  i-Lai^j  t Cj Lj-iaHI,  1  lJiLs Ljla  j_jJu  Cjl^j-ALaJl 

^  •j  Cj  jl t^Li-aJ>».  I  t"'l  \\  <>.  a  jj 

^  JLt^  ^^Ltia-uJl  (^jja  ^JLA  L)^ 

^  cjLu^ILLI  cjI^j-ALs  L)^  4 4^ j L-saJL Li  cjLu^ILI.1 

1  jd  1  ^1^^-uaJ L^ , ^ p '  -■  ^  4 ^ jlJ  1  t  Sj,^^  ^ ^  ‘^j, ' ^ ^  Li^Lid  1 

cjLjJL^I^I  ^  ^  *  cj Lj-laILI.  1  j  ^1  <tl  Li^L^dl 

5j— 4_Ljj_A  fiLi-jJtxla  ^  aJJt  4  5j-5_J1  j^l  4  L^IiAjjLiiA  ^.LSjj 

.  JJ-<-saJLl  JiJ-*-l  l-A-«  4C_i.jJj>Jl  ^Luj 

fjy  \  c  llLLj  (j^  itl  ^jJl  ^1 

*-_i  LiSLJ  \j  ,  ^_4->d  1  4_aj  LSJL  tj  1 1  j  j-iZu-uj  ^_^yid  1  j 3-t-^  1  t  j  1 1 

LAj^jus  Li^Lidl  aJJt  ^Lc,  [^jLdl  j^jLSJl  4_t£:  dliJLrtlu  (^ddl 

4  L^L£jj>.  ‘L^  <  '>*"  ^cSL^eldl  \j  L^lSLuSuj  L^ZbtL-uU  4  ^ \ '^Ti 
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[^jJl  JljjuiiJI  .  LijJl1j_u-o  jt-i-u  Lo  1  jLAj  ifiLjJ-SjtJl  l_uJL>.  llUj  Lx-1 

(JjL_uJ  Ji^  o'  iSj-iIuLi-o  4_uL^_tJl  LidjULrelLol  (J-^  LiLLt-ssl 

.  jL^Jj  tiiH^-Lua  ^  w^*tl  ^^^1  c- <_<_<■  fjj  tiJLcLbj 

4_j_C,  1_LL  1  ^Lrt-Tt-i-oV'  C.(Jjj>.|  *-_)jl_>»J  oJ^ 

^LrtlLol  o'  0^  i jjylsj-xflJ  1  (J_uSL»_lI,1  Ltiaji  LAjUiit_i 

^  4_i^L£^  CjLjL:tILoVl  Qja  4JL_aij_u  Jjlj  ^_y3Lj 

Cj  Lj-tiajtlLL  1  Sj^LII  *-_)jL:tjJl  *  Cr^  *— iLHSLll 

<L£j_tIo))  <Ljl j  ^  Lfli  ,  L^_aL>iJ  Lt^L^J  (JjL_uJ  ‘  LL<i:>.L^ 

c_£^SLj_ufuILo  fjy-Ljj^j2\  4_i  Qja  i«j.::t_Lll 

:4_t^  ijj-jj-Sj  jj-*  '  ,  1882  ^Lc.  Elie  Metchnikoff 

i^i—LLM  dul^  4-aJijus  ^j-a  5j_j_Lia^  4^1jJ1j_u1  C-u^ 

CjL:t_il  (j_u L<j.j:t_)  Lt^i^JLua  cOt^j  ,  L_u_iJjl  fiL»_al_>J 

.  Lt^H-liA^La  «>>  A 

^^^ylLll  5jj-SJl  SJ-ALIoX  ((OJj-u_u))  0_ufcli  i^LiVl  JL>.1 

Li^L>J  1  5 'ri"^ '  V i  1 0-o^ J 

SL:^  .  5  a1  a  ,^.tl  j.::t_^l  CjUI^jJ  ^J.:?el<-Ll 

^L^jJl  (J-<i-»J  o'  O^^-^  (JiLo  o'  Cr^W  O  JL^  ,  5jUJL:k 

^  ^  1 1  ^  jlj^  o ^  C7~^  Lcfjjv  I  JLL^^  .  J  (^  I  ^  L^o  4_u^2Jl.lX  '  o~^ 

<L5j-jiJl  ijr^  ^L>.  CJo-t-iTo  i4_uj_AVl 

.  (^jL^L^i  ^-^aji^Li-ut  jL:t_Jl  (^^Lfo  C.<-t-A  j  o'  o^i  * 

JU  ^  I  t-N  /  .<  ^  I  ^  i  'o~^  ^  O  ^  ^  i  *  ^  ^  ^**'  '^  Jl£^ 

j\  5_j^^jJl  fiLj^jVl  (j-*  (J^  O^^^  (jr^ 
oJJii  45^j.::tILo  VL>.  4_i  i_Li_j_>*j  o'  ^  ■  .^•tl 

till  ju  Cjj^Ls  ol  *  oL-*-^!  ^  1 1^\  j'  *■. '  '"■'^  0-*  Lo  llil 

.  «GjLij  (..r^ 

5j-J?E_iIlj))  ^^LLlS  ^Lll  (J-^  '  '  O-t^  Sj^uLoa  fiLSjjL>.  Ijy^  o'^J 

ijJ  1 0-*^ '  o^  ^L-lL^  L^-Lo  C.(jLJrLa  Lb  ,  Sj-jJLua  o^J  oJlo  SjLjE-iIo 

.oLLL£^  3_bLiAJl  4i_Lo_>Jl  CjljLbj-^l  <  JlL>.  cii->»j  L^IlL>.jIo 

^Li_t-aJl  jl  Us"  <1  <  ^ jjJl  ^j-o  ^^yZut-LO  SjLii  5JL>.  C0t£j 
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(38*)  . 


.  LoLx-i  L^jI  (J-*  1Jl:>-  j^LlII 

} Ll^<-LiJ I  ^ ^  ^  l_<_ul_(-ui  1 

.  t  Lj^  «LjJ  ilti  1  1 J  1  0 1 jJ-cfjJ  1 

4:;c_uj  ^Lxjjj^Ll  BjljLoII  c-aLtfiiTi^l  llLI ju  ^  l  LJLc 

(j_u^Li  5j-GLj_a  LiJJ  j  Jju  (— a^SLu-iTGLa  lLs-i-ujI  gl  V  a 

.C-«_LaJl  4-b LcG*!^ I  a\  A  JUJi^Jl  j^n-uLt  ^Jbe-a  >  ■■  * 

<Lc,LU1  JjIj  Ehrlich  ^c_^jJ  4_<_anj  jl>.j 

cjI jLiiaX  fiGtH-LLl  ^-Lua-uJl  ^ jJl  t i  (^ j-Jl  ^^LlVl 

jj-SLIj  ,^Q_^lj-_:>Jl  p  ^ ^ C_£^SLu_JuILo  OLuJJlLi  (J-*  d^J  tpLl-UJ>- Vl 

(^J)J-^  Lfli  .  p  I  11-^1  ^Lbjii  O*  * "  *  ."^ ' 

jLtcGjI  4jL£^  tjL£^  (J-*  d^-^^  ^Ij-i  (jL£^  *— ^1  LJ 

jj_aVl  d-*-^  Lu-ol CjjJjJ  (J_A  ‘.jJ^-Lj-uji  jjj_tJjt:>.  J_5J  t Cj Ij^tTn-oX  1  JL>.i 

(j-u^:t-i  tjj-i  (J-*  J-^  o'  o'  Sj. j  1^ t' 

^1  pj:e_Lb  CjJL>.  {^j->-tJ  LujIj^  ^  *  Jju  pJ  LlIj-AjJ  fiUlj  i4_i 

.  A-LctJ-^tTbl  1  ^  *  1  1  L£Lj  i-JljUSJLi 

^  ^  t  4_j_i_L3  p  .^\ 

p  i3  '*'  '  ^  -  5  a  t  1 1  fiL>>.^::t_uIlJ  1  (j-*-“  cd^  ^5^  cd^  l^iaBL:t_i 

*-_) cdi  ^^'-‘^1  ^^Lt-Ll  (J-*  OjLo^j  1  ^jLlu  ^Li 

.(j-Aj>.  jGJI  ^  CjLfljua ^1  aJJt  ^ji  (^jja  ^GSLJj  ,  *J1j  Lt^  LlGJ  1 

JO>.i  ^j-Jl  ^LLaj—cuJ  dj^'  (— i-i-j-uJl  j^^-cb^jLILll  ^1  (—SjjjtXl  6-*  ^1 

L-bj  1  J  ‘  ^ ^ '  ''^1 1  4-n-aajjJ  1  Cj Li-i-t-ol,  1 


(J_*.j:t_j  L4-4  i ijr^  ^  j  '-4-?^ '  ‘  j  ^  '  -a  ,  O^  jGU  5j-^Oo  (J^  '  '  J '  ^ 

Oj '^n-tTuJ '  ‘  *  d^^"^  ,3^  0^^ -J0“^-3  lLsIGIlIV  fiLLb^^-c,  I  (>i.jll 

pGlj-j^lj  jLjjlJI  (jGjjJlj  fiLul^^l  CjLj_uaGJl 

fiL?e_i_ajVl  ^'jj  (_di  OjL4j3-^^1  JU-oAj  fiUl  ^L-bl  IjLA  .^jl_>Jl 

jj-*  Vj_i  Sjj— LfiaO-ll  4_jj-I'  «L^_i_ujl  '^1  cdl  .3' 

.pJJJkl  ^LiliVl  (_p3j-a  c-<-i-i-u-i  La-4 

^  ^  ^L_u3  1  Cjjj-Lij  JL£  d_|-i-ij-i-u.j;eJlJ  1  Cj  Li-aSLt-Ll.  1  ^ ^  1 

J^jKj  p Li-aja- V 1  CjljLGa.*  ^1  Is'  tA-LLGlaJl  ^IjLijJl  jj-* 
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1-1-1- uj  iS^^-iluLi-a  (^1  JLiJLII  V  ?.l-»_oVl  S  ^  (1)^*-^*-^^ 

.^Ij-jjJl  1  ^l-JL-dl  (Jjt^e-i  (^jJl  ^ilLd  ^  -al"  ,  ,.j^tlC  Cj 1 

«  1  U  ^tl  jj-C.  1  ^  U  ,^.  ™  ^1  j2>^L4-J  t  ^  ^ '  CjljLuall  aJJt>  tj^J 

jlUJL^  .  L^  ^^ITl-lj  4_u_o Li-u->J  1  ^1  ^^^1 

J_Lc  V 1  t  1  Cj  L^tll J  ^  L^-A  i  (jOjU-u-i-a^O  ^  cJinJtt-l 

'  ^  -  ■ " "  ^j-jfcLIsaJl  ^jJl-j^ILi-uj  * 

.^^-^>.^1111  4jJL:t_i  (^jJl  ^_yC,LUl  jL^-:^! 
^_^y£LI  LiUjj  Genner  ^Jt  (^j-jJ-=*oJ  '  'j  J-SJj 

j-aVl  Jjl  JL^  .  JLua  ^^j-cLUl  jl^-i^l  ^  i 

jI-n" ^ ^ ..j tj Vl  d l778^Lc, 
^j-u-jJ  J-Aj  fiLj^l  (j-1^  ^  'A  ^  tj-SjJl  [^jjLrt-i  ,((j-aVG  Cr^ 

^  i  JjlII  jj-*  ^ ^-^To-l  (J-A  JLi JLt-saj  ^o-Aj L JL^.  1  *  Gj  . 

[^  J_L^  .  5_jj-j?eIL11  aJJt  ^  JL-Al_ii  ^^^-SLlJ  ^_S_Lo  4_»-a  ‘  ^ 

^ Jl-Lc  ^^^JjjJl  ^Lx-iVl  ^>><^1  r.tl  1  jlA  ^>L^0  J 

^  S'Ji  i  (jyic,  <L5.iiIiJl  <L4-i  J-*J1  *— ijLrtliJl 

^j-i J-t-iTn-u-a  1 j-il^  ^  ^1  J-A  ^Li  Jijj-ij-u£jl  (j-*  ^ 

I^jl!^  L^l  t  4-l^i-ojJ  1  1— 4_i-a_j_t£^  ^Lc,j  qjz 

^_^J-:>^J  ^_y^l  ^JLl^I  j^l_L>Jl  1 j-il^  ^  tiJl  jul  ' '  tj^  Jl^ 

^^-j-SilLll  CliJjt:>.  l^L^G  4_a^£l:>.  ^Li  J  *— )jL:tjJl  t 

(j-uij  ■  ^  ^  i  ljJlLr>oi  Lot  ,  1807  ^Lc.  jjjJl  j^ju  j.SL^  (_y^ 

lj-jj>.l  ^ ,  I  87  I  ^Lc,  Vj  ^LjlS  L^ljJl  4-1  J^J-1  ^0-1^  ij-Ljj>. 

tji  ,^1-C.  ^1  ^LjlJI  (J-aLsj  51j-alj  (J^j  (J^  ijr^ 

La)  ^  4_^Lt-3j  uLaLifli-b  ^ '  ■"  ^Cu  ^j-uLcJI  (Jl<-^  3jUJ->J1  c-i-^Lt-uVl 

j«-ILJ  ^Lo-Vl  Cj-SjJlIj-u  1  J-^  (_p3J-Ll  (j-*  p  t  'A  C-t^L-ul 

.  L^  jLs^Vl 

cl) jlSjI  L^-^  cr^  c>"^'  j-SjI  ji^  ^-j-SJnJl  tj'  Cy^J 

'.  lJi] JJL  1  c-iTt^^  JL^  .  1  cl)  I  J  LiiaJL  1 

t  Luj-^  (3^-^  ^l:>-  L-flJl  200  Sjc^elil  CjLVjJI  iijj-^Ja  1921  ^Lc, 

900  .1941  tjr^J  ^-jLusI  L_£iJi  250  *  1934  ^Lc.  ijy^j 


200 


piAll  J9.P 


^Lc.  iJLaial  (Ji-iHj  L_tiJl  21  ,  1952  ^Lc,  lJiJI 

{j^  j LiTuTli  1  1 982  ^L£Li  5_iLu3l  lJl!  1  ISO  ,1 968 

(j-a  (J-^  ^L>.  I  SOOj  CjVL>.  3  j-Li-uJl  CjLiLusVI  JJLc,  jJLoiaVl 
cj5^)  JLilal  (JJLUj  cjVL>.  7j  (—sLSlj  ^L>.  i—sVI  Sj  JljLj_aJlj  -^tl 

,(cjJ_>*j  La  Ij-iL  <Lj_u£^L»_a  CjL^jLuaja  <L:t_uJ  Clul^^ 

(j-a-tla  LiUjL^^  4_uLLV1  fiLjjua_>Jlj  jlj£LIl£}  4_Lo  \jJt 


(J-iLs  l3^  (j-*  <  V  i(^_^j_i_uL_uVl  ^Lla_) 

<L5_i.u3  ijJ  LLA  Cj-I  L£^  i  (j-t-i-uj  1  j-a  V 1  lLUj  (J£^  (j-*  ^  *—'  \-u±j^^ 

(j-C,  5  JL:tim  cliLV ^1  aLJo  1  j-J^  ^  974  Ly^J  *  (J-*  p  1  fiL:t_ilj 

f—Sl  JLaVI  i>JL^  'LI-s-L  (j-*  <UuLll  4_jx^  (—Sl  j_a1 


(^3_j_(_u  4_jl  (J_j  -t  ,  , ,.  '^  a  1  j_A  ^  -L '  ,  1 990  pL^  tJ^  o' 

(J-LtH/j  <L_L.t-a_>Jl  cjVL>.  (jj-SLj  (J_a-Ii_>J,l  jj-*  ‘-iLljJ  :<l1  5jj_>JL1 
(J-jJLa-j  i>jLJi_j  j]  1990  pLc.  (J-^  5jLj?e_lil  CjLjVjJI  CjjJjul  Ji^  JLolsVl 

.JC^LJI  c^lj-L  (J-*  Cinr  i 
<Lj_ilj-^l  Cj Lc, LLalLS L  ljJL^_a  ^IjJl  ^_aLj-Jl  IjLA  L*5^  tl)'  OlA^'  L>*J 
Ct-i-i-i-u  ^  4^ jL^l 

4_j_)1£Li1  V  fiUi  ^  ^  p£^L>JLl  j'  Llslj-ai  O"'^ 

(J-*  Sj L>* 

j^LUl  (JjLa_a  SjJaLiJLl  (J-*  '0:>*  o'  JJ)  ^  '  cA^J  ' 

.  ^ yc.  4^jVl  t  V3  I ^ 4ijL^I 

1  (j-*J  .^-j-aJnJl  ^SLuTuj  cLaji^a^  CjLaJi^j  OJLLAj 

j^juy  1990  pLc,  (J-^  ' j  ^ 5 j-jrfc-Ti-tl  cjLV^I  3'-^^'  p L.« a  ^^SLi 

Jl^  4_Ljua_>Jl  ^j-SLj  j-jl_>Jl  (j-*J  •  4^1_LV1  4_Ljuaj>Jlj  4_Ljua_>Jlj  (—SLSLlII 


jLia^a  ^LaJ  La£^  .(^jJL>Jl  (JLa  4i£^  pJL»Jl  '-A'^  CltL-3jlu_ul 

t  ^  ^  j  ijLiiluVl  ^_<_uljJl  JjLaJl  (hepatitis  B)  ^_^LuVl  jl^I  ^  'l^"tV 

^j-L-La  I  2  j  J  *  pi  J_>J1  <=>  /^'»-lt  filLa 

a_!  S^Liia-a  CjL>.LaJ  *-_)jL:tjJl  ^-*-“3  3^"^^  cA^  -"■ 

(j-a)  Trager  jji^Ijj  pAj  ‘  ^mm^I  ^jl  OJLaj  ,  JlI^Ij  JLijj 

alj-a->»il  pjJl  L^LL  l^^Lll  ^  jJL^jlj  4_»_aL>. 
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dJlj  Lo  1  jla  jllIs  ^LSJ  (2>^L<jJ,1  (J-*  '  1 4jj.tru-iJ  I 

jjl— oVl  t  ^  'I  t  ^  c-JjuJl  c_t::t-i  SjLULc,  <=> j  CjUj-t-oa 

(j-C,  (j^jJLrtU  jLiia.*  ^L5i£^  (J-<iJiIu_aXl)  (^jJL>.  *-^3^  (jr^ 

cliLa-i-u \j  Ltiajl  1 JLA  ^_La_i_o  cfli_L:t-i  i4^1jjJl  <L(_ujLi^l 

1  JLtSLl  1  *-_)  L^HJ  1  i  ^  <Lt-t-i-u.a  ^  Lu-iaju_a 

^j-SLj  L>"JL^:i^^  IjLA  5jL>.1j  4_L^^  ^1  .  1^>UI 

L<i£^  (j-*  ^LiSLtTuJ  i>l_=*o  .^.tl  jj-4-a_=*o  L^i 

t^j-4^LL>Jl  ^  t3^  (jLLaj-i-u  c-(-j-i-uJ  1  (jl  J 

Lj 1  u.^— lSiU  1  ^  ^  ^  1  ^  “_^  ‘  ^  ^  ^  („y~^  ^  Jl-lJ  1  lSU  1  ^  LIa^^-(-u  1^ 

lJlJJ-II  , ^_j_S_LlJ Li  L<j_^_La  (2>^L4-i  \-3uz  ^Lxlaj-llj  i(^_j_iLjj^l) 

cl) Lj LLsj-i-uJ  1  JljjlxII  (J_lSIu_uJL1  ^LSJ  ^L?e_ll 

.  Lc ^Ltl 

Li ^l-Lo  I  5  p  ^  '  -fl  cl) J-4-1J  4  p  Lc,  (J^  pJ  L»J  1  tj ^ ^ 

C-i-i-i-u-)  6  cl)^_4-)  (j-*J  4p_AjL<j^l  (J-*  gU-i-uJl  pl-4-)j  (J-^ 

SLsj  pj  ,  dJllUl  pJL»Jl  (J-*  p  ^  ^  ^ j  4  L^_Lo  ^L^^l  (2>^L4-)  i 

. ^1  ^  U»Vl  (JJLjI  c_i_i-4_u_)  ^L>.  LjJl  180  ^  *  4(J.iL3  15 

(j-^  ^  ^  ^  (J-*  L>*  ^L^J-Il  ^L£!_aVL)  <Ui 

5jlj-j:t_j  pJLtJl  J_4fol_b  LiUji  .^_4J>.1  piLuJl  1^ ^Li-u-a  (_3-^  ^ ^ ^ ' 

^_j_4_uLj  Ct^  CjL^VLb  4^Ljl3  LiJJj 

p^»  '  <'^4^  t  ,^_^jJl!1  pJL»Jl  CjL^VI  (J-*-jj  1  <a  l"i  a 

^1_L>JL)  fiLUlL^-a  ^  ^  ^-4-*l  *  ^  (([^jljuo  ^_Si_a  5Ljj>. 

Qja  (^^ILajl  ciJllcll  pJL»Jl  (J-*  (Candide  J_)JLjl£^  4>Lc,  j)  ^^jJialLa  lJlLulJIj 
(_^l_L>Jl  j-da  ^1  At^Vl  ^_S1j  -  a"  ^t-N  f  a  .^tl 

JLiLsl  lSJ-^  (J-i-ajt.)  pJ  ^Vl  ,  jlj£Lllj  ^_^y£L)jJl  ^J Lk-cuJ \j  4_i_ua_>Jlj 

(J-iLaJJ  LUj-U  dj’AJLJ-l-O  (^^-4-U  4  '  V  «lj|  ^-a  4C_t£^^l  ^LSUl  dlJllcll  pJL»Jl 

1  J_^  P_1LjlJ1  «;^LIL)1  4[^j  J_>J1  LLLi-uJ  J_)  jjL£^  4^ j_ac:?E-a  *  dj>.l ^1 

du  L£^  L^  i  J-)  V  fiLajj-Laj  4  4_JL  LjlJ  1  4c:tjuaJ  1  5  Us  /  a  fiOLua  LTn-u  1  ^  1  ^j-ci-o  1 

j-_j_a-ILa  (J_a-»J  fiUl  Cr^  ^  J4:>-l 

(2>^j  Jjui  ^L^  jJ  ^ j 41  \']  (J-*  tjL-‘-‘4-il  iS^  4  atsUI  tji  L^:>. 


202 


piAll  J9.P 


CjVL>.  Qja  1 JLA  ifiLuJajVl  5j£Lll  '  (j-* 

i^ljiLiJl  (J-*  J-iJ-*-ll  jL_aAllj  5<iLflSLll 

.  5 (J£^  lJiJ JJl  1  jJ  1  ^  1 1  cL<j_A 

^iTuTi-lXI  ^ jjlIII  ^ <L%-uj  ^Ijt^ ^  '  ^1  uii L>> L^JLl  1 

V  5_iJLi_jJl  <1_lj_u_L!  Ll5  .cflJlliJl  ^L»J1  t  ^j-u  L4_h_o  Vj  iljL>. 

SjLLiaJkl  cjL^L^UI  Ldl  (JJLI/j  «Lu-sa^Jlj  (^jJl^JI  cjL^L^  (^jl>»j 

.  (_p3j-L  1  Q-a  jQ_^_j_4->»-)  i  ^  l^^-j2_uaJ  1  (3  (— S  LSLiJ  1^  ^.i_uiJ 


L^IjL^  LoLlaj  jJLaloVl  ^1  1  <  ^JL:«  t  L^3 

.^JL*_1  (^^■A-Lil  I  5JlL^  (_J-^  5^^-iIuLj_a 


L^_L£LJj  ^  ^  ^  i^\  ^  '  '■  *  4juJ3 l^^Hl.  1  «lLu_ujJl  oJJt  jJLu)) 

L0L4-I  Lo  1  JLAj  ^1  d-LLJeTn-u-a 

JLSJj  4.j:t_3LSLo  JL>.  i  filJ_<jX,  jj-*  ^  cJ^  lS' 

^jJLlJI  t " '  1  . 1  l-s "t t  L^jJI  JijJlj>J1  4^Ljl11  5  ,^tl  5  /  a  C.«-t-(Jaj 

^LSLj_o  (J-*  ^  Lt-ijJ  jjJlj>J1  ijL<i£:Vl 

^Q-^-LA  C-(-Ll-uJ  CJ  1  1  ^  A 1  N  1^Jjl1!1  ^  .^*^1  Ml  ^Lftjl 

Qja  filLjlSJl  p  ^"t  «L:^jjJ  mi"k|  i^c4AL*-L3 

i4_jSLjj-aVl  5jL:tItll  CjLiVjJI  *. J  *  ^q-^Li-uj>».  t  1  ^  ^  \ 

<lJLi:>.  CjJL>.j  J_^  ‘.((i_La_S^  tjLj-*  SjLc,  Jju  tflJlllJl  ^LlII  o' 


i  1  Ij-*  i  tj 3-1  l-*-i  V  Lola  i  L£Ljj-a  i  ^  ^  ^  ^ 

^J  M  Mj  fib  ^>uL-£iil  ojlaj  J-*^  (^j-Il  Kwashiorkor  j-£j^^lj£L!l 

i(5_^ljLJLl  (3^^^  ^1  J'  6^"  ^  J  ^"t « J  L>^^J^'  iJJ-Aj) 


Cr^  ^Lc.j  JLoial  Cjj-^  Li^ 

^  t  . ,.  1 1  l-t^ ^ 

.  4_a^SL>Jl  LaLcjJ  L>*  ^^_^JJJLU  ^ ^ j ^  1 1  j  fiLcLUl 

L^  Sjl^eIIJLI  cjIjVjJI  ^L!1>»j  ^jjt  ^LJoVl  fii_Li:>.  t.  <  < 

^3111  filljLLaJl  ^LlLLi  4_ilSJLi  Cr^  ?.l_ba.Sll 

.  ^  ^5 JjLill  ^  Jjl!1  ((^^j?E_tJl  *-_)jL>.))  Cj  J J-1 

(^J-1  (j-o^  SjJljVI  ju-b  tj^"^  Jl:>.^_u_o  lSj^ 

5  4-4^1  oLojJjlLI  i^jja  ^uSLILj  Lj JL4J  4_tSLIj  .  lLLj-LI  3^ 1 JLA  3^ 
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LiUii^  i  1979  i  JLi  JL>-  ^-iTuTo  1  Lo  IjLA 

Vl  S^Lc,  V  ^_^j_IL11)  CjIj  (J-*  cl)VL>.  t".  ."■  LojLt£: 

.(j_ujij^l  L>*  Lli-uJlv  4_<_u_<ii>.  JulC.  (jLijuaJl  ^JLiLsVl  J_t^ 

lJlJI  28  jJlj^I  (iLlLsVI  -"■  j-t-*_u  ^-j-*-u 

cjL^j  ^^L<jj>.1  1 99 1  LA!I  270  1  iSjLrtlLll  cjLiV ^1 

fiL»_ijl  (J-*  *— ^  l5'  t^L-Lt-u  5j-iIu£:  (_P-tjl  ^L>.  lJiJI  180  jj-* 

(_3jjlJ  (J-*  Jj*  C:r^  ^ cJ^^' 

i  1983  ^Lc.  (j-o^L^  jj"miIj  j^«d  ^  Luc  Montagner  fiL^Luj^  ^ 

(LAV)  Lymphadenopathy-associated  4_LiIiIl  jljjlII  J^Lkil  ^ ^  <  di  j2 j 
4^Ll11  Li^L>J1  ^  ^  ;J  ^  ‘  ^  ^ '  Lol,  virus 

Cjj-jjj  4_cLj-£5  j<i_<-u1  jJtj  ,  (HTLV)  human  T-  cell  Leukemia  Vims  [jj-xi-Jl 
1 J Llh-u  1  i (  ^ V ^)  1  u.L<.fjra  ^  j  *L> jJ  1  a  ^  1  jufc [jla  ^j-«  Gallo  jJ 

.  4^Li11  Li^Li^Jl  Lui^^  CjL_uJj-j^  4J  1 JLA  ^Li  jLaIl£:Vl 

Muman  Ju-iJ  1  4-i-i-u-tSLL  1  4^LlXi  ^ I— dl^  ^jLildl  ^q_<_u^1  L^I 

,(HIV)  ljL<-ialL>.l  Immunodeficiency  Virus 
IjLA  (J^jJl  ^Lj_u-o 

«l!  a  ajl  ^  a  ^L(_u^l  Cjl^Liia-a  Ljh-iJ  ijj-iVl  jjj_a_La_>Jl  c_i_lj_uJ1 

V)  ^Lu^a-io  Ldaj-C,  <uLlt£^  ^JlSj  Li^  (J_<i::t_i  ^Lj_uj^1  ^1  CjjIu 

jLUjlII  (J-^  (J-*  Lli-u-l>.  ^LlLs  i(5_aLc,  4_i^  0-iJL>Jl 

^^^1  ^  ^  1" a  Ltfli-a  Sj-xHiJU  Lh-u-L>.  (J_u:alb  JL>.ljJl  jJ-J-l  ko 

^^k_j_<_uJl  CjVL^  ***»11  4.^^  JL>.1^1 

^1  1^  ^^1^^  C^i  ^^SLl.u_u_uJ ^Ll.u 

^  j  JLi^L^  .  ^Lki-Lil  '  lX3  (^ JlII  ^  ^  ^j-i-u-(a>d  1 

j— il  ji  ^jJl  (J-Sj  ‘  k.  ;J  '  kaajj  4_i  *-_)Luaj 

^^L.u-(->Jl  ^1  .^"Vl  c-ticVl  i(_)IjjJL>Jl  j\  4£jJlduJ,l 

^ I  J-^kdl  ‘  ^  S  '.i  C^i  ^Vl  qja  fiL^_ufuJ,l  ^ I  i  jLtfiJl 

‘t  ....'^4  5jl>.1j  Qja  ^L>.  <LsH  ^L<j_>Jl  ;J  ' 

4_Lj_u_tJ  j-l>JL1  (—SLoflilt^Vl  ^^-L^JtTJl  IjL^  i  ^1 

Liijj-llo  (j-*J  ^  •J  <ks  ^ijlj  ^L>.  jJylt^LA  J  J_1  ^  l 
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SJlJ.  jJljVI  *  jLajJLlJ  ^  Jl^Ij 

J  ♦  i"  Ml j  L>^J  -.U"wM  a  (JJa  4j|j  Lloj^I  «;Ijj  SJjjla 

^1  4_>.jjJ  J ^ ^ ^ ^  fiO^V  ^1  (J_uLj_u1  (_3^Lc,  ^jla 

Ml  itl  (JjuaJLl  (J-*  C?^  *  ^  ^LlaVl  4_5-^ ' 

j^^_>ij  4_Lj_c,  C-i-ut  1959  ^Lc,  ^ t-N .  ..j tl  LL^jj-bi  (j-*  5juij>JL1 

cliLt^  Cr^  ^  4jl  (jy^  ijja^l  4-ojLS-o  ^L_a:>.l  CjI  jLua-a 

lILLj  JjLc,  jjySLjj-ai  JUi::t-*  jJ-t-sa.*  CjLI^  y\^  jjuVLi  4_uL:t_il 

.  yj6^^  1  (2)^  ‘  ^  ^  ^ 

Ijy-i-ujj^  ^  *^15  CjL_u^gj-^  Cr^  ^-:J-^£>^'  Cr^ 

jjLi^l  4j:tjL>.  CjI  J_i  (J_A  :^^$.L_uILi  (j_uLtJl  (J-*^  j-Il 

4^l£LdVl  ^JJt  i.\  ♦  M  I  iM  ^jVi ^1  5j>j-aJl  ^ULaHiLj 
Noireau  jj  1 j_i  ^ t  ,  < ^ ^  1  l_j_5.j^  1  y  1  lLi^  ^_<i_<_uj  ^  1  I 

j-I cUuJsj  <— iLtSLi  The  Lancet  4J^e_d  c!i«-iJL>.  jJlc  t  ^  , ,.  < 

y^  4_jljj_U1  ♦  Ml  II  Jl_Lc  4  jMM-^tl  CjIjLjlII  ^Kashamura  Ijj-dLil^ 
(J^jJl  *  L^LbLSj  (j-^J  CjIj.j's-  1  tl 

a  ^  >  a  ji  ^  t  \  4.  Atl  jSc.  1  n  *  4-H.ijJ-^  I  La-^H^LjLb  BJluIu 

cjLi£LJ1  t  ^jti"  ^  ,((5ij-aii  (J^j^  -L>^  ^^^tl  j\  ^L»J1 

ljj^LfoL£^  y^  ^ji^jVl  (3-iLjua  ‘  ^ j 1 1  1  j_a  ^1  . 

.  a , ,.  j_A  4_ui_4fo  cj  1  j Lc,  yc.  4_i Li£^  lJiJ  i  lA^ j  1  cj Ij^irt-tJ  1  a  ^ t-s  i  ^  y_a 

L>.5^_4-i  J-*-J  L>1  a_jj-j:t_<_uJ  1  Cj L_uj Lj-L  1  i>JLA»  ^1  jljl^  ^llh-uJ  LiUjll 

jj_^_La  y-C.  ^j)J_<_u-o  ^ y  1  J-t-iTn-uJ  1  ^J  Lalb  1 

.((^L-ujVl  JLi^  jjLiVl 

V  l_Lij))  Si>LjL?e_<Ja  5La_ij  jl  jJlj^I  jLiitlul  a^Lc,l  (J-*l  4_45  (J-a 

Ijy^  Lula  yj.^c-1-u  ^_yjLui^  ^It^"  '  tjl  -  luLjJ  .  '  ■■ ' 

^±>-^  6-^  tlc^l  y^j  .^^ji\  t  ^«Mi" 

.((jjLiVLi  LlILi  La-3 . 4_u_ojj-^l  j^Palj-aVl  yja  ^lut^  a_ijl_>J, 
a  j  tl  •At!  jb  jui  jLS^  cj1^_L_u  Sjlc,  jlIa  (_^1 j_i_uV1  ct^-5 

lj_A  . Cj L-ujij-;^  1  ya  ((^ JlLv.  ^__Paj_a  ^yt^)  ^Lij^l  4^LLaJ  jLi-ia_aj 

j  Elion  tjj-fJl  1977  ^Lc.  a  A  ,^."<1  .  acyclovir  K  j  mi!  jLIjlJI 
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uiilj-pie-o  ^  iD.  J.  Bauer  Schaeffer  j-a-^ 
.*-_)J_jl11  cL^jjrt-nTuJ  1  ^  ^Wl  (Jjj-i 

fii_LjL<j_Ll  ^  1_j_<j_lSLI  1  cjL^  c_<_j.SjJ1j  LJL>. 

.  jJljVI  JUJa  LaJl:>.!  CjjHj  cULi  (J^Vl  LAjJL:t_i  j-^jJiSLu_u^U 

a  1  A  Cj-iJLLs  c-f-il ^Lt-uTu  c-cJtt-JI  ^1 

^jj_j_Lo  47  I  j  I  987  ^  Cr^  3_aljLJl  2~»-  .^\\ 

.cjLrt_iVl  ajLA  1988 

1 j_i_ojJU  ijy^  j-Jl  ag'  1 ^.LjJjlJI  jj-*  JUJjlII  ^ 

cj1j_u_u  1  ^_i_u  a  \  j  ju^  1 

1  1  i  i dist-ujj  fiLSjjJa  1 J ^  ^ i ^ ^ LiTuTiS^  1 

?.LjLii;^l  ^jJl  lj^JL>.j  ifiU  ^^SLll  cl) l.jjj-:>J Li 

fiL>.l  ^  jjLi'^l  Juu3  ^LSJ  j-jjiiiJ  (1>^J  *  fiL>.^ijLJ  <Lu_uL_ui  cl)LoJ_S_a 

‘  ^  J  lJ  '  (J-<iIc^e_)  (Jj  i  file, j-i_uj  j-iLa_)  1  ^  1  5_) ^Jul^ 

<L)  *-_)Luaj  V  iciUj  tJ^  J-t£^  i_£i_LiLaJl  (-_£^\Il>.V1 

Sj^j-LsilL)  SjjL^  ^.ajLSJkl  ^ LcaJK V 1  cl)ljLtla_a  jJju  L* 

«  I  (.^  tjl  j_A  lLLIj  t.  <  I  ( .1  L^JjJj  ijjlajJkl  4-^-'-^  Cr^ 

c!l-c%-)  iL-£i_uliX1  J-I^  ^LdiJ-iJI  ^  jJI  cl)LjJt_Lu3  L:t-A  jLLa  ^  ^  '  j  J-)V1 

.  a_i_aAj  (_tl_ullil  JuLC.  ^a.  1  Un  / 1 1  ^J-O  ^  * 

.jj_)Vl  CjL:t_jl  4_j_LL3^J1  a tl  a_i_u_i_uj_a  j^cu-u  SjLrtlLLl  CjLiVjJI 
fiLujjc:^!  Ljj>.^^_j^  1  j  cl) L_u^gj-jA!  1  jcic,  LlI  1  (JjliSl  *  c1)JLl>. 

jLj:t_)  (J-*'  ciJl—cAj  .  5JLi_uJL1  0JJt  (J_<jjtil  4j^^_j_>J1  g. Lla-iSL1  \j 

.  aL)Lrt_L£3  C^t-CAjJl  \jJt  jLxfuJjl  ^_l1  ^i-Ll-0  ^.L^JjlJI  Jjfc 

a  tl  a_i_u_i_uj_a-)  4_^_u_cuJl  ^  1 1  cflcrt-cll  LcIiTn-u-a  L^LLajj-) 

ciJLLAj  ,  jj_)^l  JLua  cl)L>.^l^j  cl)L>.L5J  cicrt-cJl  clljJUJ  L£Ljj-al  jjy^  4_j_ti3jJl 
c_tJj-3  Li^:  JlIoZu-uJ  L^J^'  Cr^  LoJ^  ^-uJaLa  <djLx-«3 

.  ^LlJI  jLLa^  1 

5_t_i_o  1  jJ  1  aj .l-stl  aiujc:^  Cy^3  a_ai3Lju  jj-*  *— )L!iS^  5^^ 

^  *  V  i^/Uo^jJLI  JlI^  ^llLo  a_iu3^^  .^LlII  «;L:t_)l  (J-*  J-)J-»-ll 

^cu-U^  1  ^  h  (^Juu3  JulC.  JLi^ 
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^  i  l_La JLa  ^  4_<_ujJl1.1 

5__ijlj_Ll  (^^-LsL-LLI  jjy-^  p  t  •  t  cLLi-o  1  j  ^  ^  "t  ^  .j^PnjJLl  c-<-i-i-u-i 

SLj^  fiLua^^l  CjM^tTu-U  i  JjljI  La  ^  n  ^  jJj  iCjULt-ajs-^Li 
Ij-jIL^  Sj^rtHil  CjLiV^I  [^^LjlJI  ^Lj-uj^LI  *-_)LI1SL11  ^  1  j.  ^ 1 1  jj_ul_(Jl 

(JSLI  ^  JlSj  Li£^  i 5 ^-:!-^ ^  ' J  ^  (J 4_i_uj_<ilX  1  t  <t  1  ^j_a 

[^jJl  ^JJL::til  Sj-lLo  5j-u£^  CjLojJL»-o  5_aljLll  4j?e_t-^l_l  '  ^L_ujl 

L_£i^  p  ^  *  (^jLjlJI  ^L.uj'^l  (JjL::t_i  ,  fiLLa 

V  4_jV  ^_ylai  <— .4_jJ_iJl  ^Li-u-a  jL^_:^l  (J-a-*-i 

fiLlLijL.>Jl  iJ^  5^^-<-uVl  4_uJj-:^l 

^4_ujj.j^l  Lo- jJ^u-U 

a Li-a^tSLl  1  4_l<3 lit_i j  * 4-LtJaj^  a LLa^ I  <-_j lUSLI  1  t  ^ 

j^i  t  '^  ,"„  \  ^))  j^jJl  jjj_i_uL_uVl  1  c_tlaJl 

Jijj  4_j_LLaJl  Cjlj.j?E_tJLl  (J-*  J-iJ-*-Jl  ijy^  (J_tia^l  ^aJjLll  IjL^J  ^1  i«^jL_ujl 

dilj-fl^Il  ,  JLiia^l  JLi  JlxId  Sabin  Vaccine  (j>uL_u  ^1  ^K  illA  i^A^j 
5j-jj>.Vl  4_ji_L^tjJl  5jjL>JL1  (JlLa  - 1  , ,. tlj  ^LiJl  ^yu  4-ll13jjJ1 

4JL^Ljfu_a  ^  t  ^  c-JJuJI  ^Lj  ^  t J J 

lA^  4Il>.  jlj  ^  V  5_a-<-o  L>-  i  L-4-ij  j^Iu_u  Li  ^  1  ^  *  J  J '  ‘  ‘  ^  L-* 

5_iL^  alt-s^  jjt  Li  j-jIL>J,1  ^ c_<-a1  j  o-il  (J-^w  •  ^  oJL^ 

lA^  LjL£^  ‘  lLLLi-uJ  ^Li  Cj  JLc,j  ^^j.j_i_uVl 

5_i  L^  fiLu_ajj-il  1  5^  1 jjK  1  a  7>  .l-st  1  ^j_a  5  1  ^  i  L-iJJ  J  i  ijy^ 

4  I  ri  <?\  o'  '-4^Jl3  Cr^l  * . ' ' oW  oj-^' 

Ml  V  IjLA  l_La^  ^_ylL>.j  S  1  ajl_>J  L^jlu  ^1  tjL^  4  a^  a 

^1  (3:4^  t-Aju  l-tji  ^  .  j^^-A-j-Ljjjj-il  1  ^JL>.JJ1  (J-*  iSy^  j'-'-^'  a  .>»  A  /  a  ^ 

p  j  tAs  / "  ^  1  ^  LcaLit  Oo^Li  (^i  (Jlaa  aJlLa  i  < ^  a  »  j^Iu_uLl 

Jl^iUju  ^'L>.j  ^L£^  j^Iu_ul_i  ^1  LLa-Lla  Lj^^Jlj  IjlAj  ,«4^Lajl 

Jlj>.j  JL£  (J-^  ^  t  U  ,"■  (jy^  i-LL^  ^  i  1  a1  ^1"  t  ^^yllJl  Cj jjrt-Jl  ^-La 

CjIjJLi  ja_Aj^_ai  ljj-u_uJ  (J^Oj>.Ll!1  la'^J  i^aJjtil  p bs  / 1 1  aJjjJl  4^ 
((a  bacteria?)  c-diSLij  .4_<^l_3Jl  '  ;g ' a"  ^jjlSjli  4^1  j_i 

Ljj-jj:t_i  ^  1  ^  *  [(^tP  ^  ^ J  ^  JU-3  L^] 
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1  c  oil  I  jLola  1  [»1 1  n't  (_gi]  «a  women))  ,j_a  ^^3-^ 

Sa  bacterium  Jj-aJI  4«ji^  A  'iK  .  nU  (LjpSLJI) 
(Jj^l  Ui^  o'  O^^  4.^13  »l l-'-K I  ajjt  cdij 

Jlj3d  fiLjJLJ-LLaJl  ^Lj-uJ^U 


(43*) 


its  Mill 

V  ^  *  * »  ^Lui/Vl  ^>L:^  c-«->Jl  till  j 

La  JL>.  C-u^  (J-^^  *  *  *  (j-ul_tJl  t  ^ji  i  .it 

^_^ljL:t_a  '  '•  *  ^  ‘  1  Jt:>-  ULS  .  p  -a  fiL>.lj-<^^l  5 JLiJljI 

jiljj-i  Lil  L-klalj-C,  [(j_uLtJl  5ljL:t_a  J  tillii  (-Sj-t-ss  (J_A  ,((tiUli 

tjLj  jjl  JL^  Jl2J  ^JlII  CjLj^  jj:tj  Anna  Brito 

i Clt-jrfc-iJ  1 »  , <-_3 Lxfoli^ V 1  *-_)Li  ^Il3  4la^  j-t-sajrtJj  1  <^--»-  ."■  (j-o^  pJL»Jl 

(J.SLi  La  4_a-^-a  JL^_jlj  tp-LtJl  ^t-i-uJl  Cj  L^n-u-a  (_^^lu_jxa  (J£^  JulC. 


La^ 


jL.^_»_a  LiLj  (*-_)LlSLll  fiLUJ-a)  lJL5^  dt-alLll  <((j-" 

tijjj-ls  i  jLaltXl  ^_jJLj_>Jl  L^^LIL)  LI  L^j-i_ui  i  tiJj^j^^jJj  ^LLj-lLU 

Jane  Goodall  Cf^  ciLL^  La-^  4(J_a-*-ll  L^a^Lajj  LT  c-j-sIjj 

.  1  ^LL  (^^^Lt-a-tToJl 

ipiLiJl  (J^LlJI  ^L_ujV1  (J-*  (^i^a-ali-ll  IjLA  tiJ jL-u  p  ^  ^^^ySLla 

<La-L^  (J-^  (J.j?E_4_a3j  (J-^  -  j-u-xll  .  fillL j_a  c_<-3ljii  Cj JLL  1 

LAjL£^1  (Jj?e_4_uJ  Ll^  1^"L"w  fiL^lj-a  LI  (3^  p-^  *  5aLa-il  ji  1 

l" I  1^  1 1  ^2)—^  ^  '  "  ^ I  I dOfc Lo»  1  *  ^_J-u%_L.u_i  '  ^ ^ 

i^LJLll  ^3"^^  LaJj^j  Cj L3"^ Lt-a-tluJ I  (J-jLalu  ^  Ls"  7\  ^j-ju-aJlj 

t  (J_A  : ^Ja Li-a3 1  tiU  jJ  .  ^  ^  ^  (1)^  P^  ‘  J 

(j-A-^lj—a  j_j_c  p-^i  ^  La£^  j  1  j-alu_u L  p i ^  1  j  (j-uLJl  ((^^)) 

^1 3^Lj  p ^ j  I 1  ^jJL:^li-ijj  p^U  LLj>.1  oi  ^ ^  I 

.  a  JLI  L  Li-u^-li-u  1  ^  I  ^Li  ^  Ll^  I  ^  I 

5 jLo^j  «LLj1  *-_sLiSLIl  <lU J_a  L^-i^  tij J-jfcTu  ^  a  IL  <  ^1 

i  1  ^"t  ^  ■  L  ^j-a  4_Lil  ,>4a  \  ^,  „^  \  (jj-a-u  ^1  L^  clSlH 

‘  '  L  tl  jj_ujjG  ^1  Lillli  (j-*  djjj^  L^-tSLJj  ,  VLlisi  c-a?e-(jj 
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I  ri"  (j-I  O^jjI  ^^y-uajJLl  ^  L^J-oLlj  u1)1j_u_u  «;l_tjl 

4_<_ujL4-4  Vj_1  cfl»-?e-JI  jJjju-u  ^  CjjJtjl  lLUjJ  .^jJkCb  ^j-uLJl 

LiLjjl^  <G_Lj  L-l^ jJ j_ljl.U  ^Jbfc-^  c.<.2^bIlILb  . i  .Ustl 
.^LlLI  4_*_uljjJ  ^jJlII  oJLujI  ^  Gulbenkian 
t_<-i-u^  u-ij-L^l  4-a^ilLa  4^lJuj^l  CjLLai-cuJI  Cl<_iL£^  Llj 

SLLS  p  ^  'I  tl  C-i-Li-uj  ]  L^jLi  Jl^  ij-jJ_>»jVl  Qja  Lil 

5jjIl£^jJl  » Mjj-jI^oVl  4jii!Li  ^L_ul!l  O^e-Jl 

L^  ^j-i-i-uJ  pJ  4lLoLt-3  ^Lfo  SLIAj  lLUj  Qja  VjLi  Lil 

fiLi^  , ,."  V  ^  L^  Cj  Jj>> .  L^ Ljj>.  5  Jl:>. \j  O-o ^ I 

^  ksl  ^  a  t " .  .  1  U> j  I  \  t-N^  tj  i  LLuTo  t  (J^Vl 

Clul£j  -  A  ^1  tl  *  CjVL^eJa  A  a 

((j-utJl  5j-jju-i3  5jLc  4jjJl»_t-aJl  SJjlJI  L^_Lo  dcLj t  aJJt> 

^1  Lil  (jj-Ij  t".  ■  lU»j  .  Ajjlj-lLs  i5j-iIuLj_a  Julj 

JlJ_j_3Jij^  Cjj-_<_u_3  Cy^ 4.^e_<_uj|  L>^  c!l«-Jfc-U 

^(^_^JJL^LJ1)  ^-<a->Jl  i>L=*o  Cj Li lp_j_>J  1  LJ^  <ULj  (J_<ulJ1  Ijla 

pjJl  l_j^kj>.  ^  ^  1  .  ^ "  "w  1  j-A  ^LsjJl  IjLAj  .^LLsj-ljjJI  i>l_>»j  LJajl  Lx-ijj 
■  plU«tl  ^  LaJ  mi ) aj  lymphocytes  cjLjj£L!1  Jj 

cl)ljl^_p»Jl  JlI^:  cHLajJa^  i4_tiiALc  *-_)Lj_i_uV  l>^  ^LsjJl  ^1  Vl 

1 4_JjJljL.LtfaJ  1  SjJlJI  t  ^  tLiUji  .  4jjI(JU-i3  5jLC 

(JL:t_LaJl  5_ijLi^iiIl  jlSjlJI  j-laJj  Lil  dulls 

.^_4J?eIu  ^1  4^l_i4JJl  dlLj^Lll  (JjLfiS^ 
LLuj_>tj  SjLc,  5^Li<jJJl  d)ljj.£!JJ  (2>^l4-i  Sdtst-u  ^(jr^  lS'  (J-^  ^ 

p  JLI  1  ^ ^ iia^i-uJ  1  1  LSLlj  L^  I  h^^tJ  i  Llo^i-uJ  1 

( ~ .  -a-  1 1 1  Id!  .  Hodgkin  disease  q^j-aj  (Lu^^jill) 

dlLcA  (jiij » ^LLsju_uJl  u_)Llj_u1j  <lc,1_l11  diL^I  5^Li<jJJl  diLj^Lll 

C-(-»-usVl  d)Vl_>J,l  (J-*  c3t4^^  lS 3^  ^  ‘  1 JLA  qja  p-Al  dlcst-ill  (JL:t_a 

Li^Ls^Jl  i> JL^  .  5_jj-la_(Jl  fiLo-LtJl  (j-*  3 1  fiLdSlLll  fiLo^Llll  jj-*  J-*-u 

(JuiLjlILII  ^ *  (j^  \ \  J[jjt_Lo  Li^Lk.  ip^lj-i^l^  ‘■ijy-^  4^Li<jJLll 

ji  5j1ju>JLj  d)^_4_J  4— 1-1-0 Li-aJa-  1  1^^  C_ iJU-sS  i  L^-*-* 
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^_<j_>Jl_ij  ifiLLo  jl  ^_m  (J-* 

(j-*  1  j-^_>JLl  dtjso  (_£ijJiaiJl  ,  1  U. ^tl  CjLi jJlLLi  jl 

Sjjlj— a  t  ^  jVs  ,  ,.  ^  1  L4£^  ,  L^LjJ>.  jJl-i-a3  J ^ 1 1  ^.LjLfiiC, Vlj  fiLuitC Vl 

(j-^  3  ^  ^  ^Q-ll-C,  LajLui^  Lol  .(^JLuaJl  (J-*  CjLi-aJe-4-i 

<L_ljlJ  c_<_3  IjJl  1  <L:t_jJl_L!  \j  c-t-i-i-uJ  1  c-«-»-lj  t  ^Llm  j-J-ij  t  JLlSjljJ  1 

j- ^ -"■  J-*-ij  t  Lil^gj^l  (_^jL>.J  jjyJl  Lil  c.i-iSK-L.uj  1  jlSJ 

1 " ,  / l-N '«:^  Lo  (jLc,j»(_u  ‘  IfLuTo  t".  ^  L^l  Cj-LSjI  (^JL:tjJl  jj-* 

4JlULj  4_bj-Ji_d  1 1  ^  Mirt  t  uLjJiJtlu  1^  ^1  ^1 

5j_a  i  1l.L^L-A  t  LiJJj  0-iJ_>Jl  4jj-jJj>ijVl 

tjL>-  5j^Il£^jJl  L^  oJL^  1  A,  \ •  t  j. ^  ,".t 

^t  .  d  •%{  <>.!!  jj-*  '  1 J  t  tj  ■ 

CL«_iL£^  cjLjj^JLj  5jLc  ^JL^tlaJl  * 

<Ljl  ijy^  i 4_jjJL»_t-iaJ  1  SjJlII  fiLcjij-Ul  CjVLreJa  filcjLs 

iJjLA  (J-*  Cr^  5 J-xfliIL>JL  1  CjIjj.SL!1  jj-*  iJJLlA 

(J^Vl  tiJl_LA  ^1  JljV  fiUl  udjjG  Lil  (J-*-^  t-N tl 

. ^ UiuLJ  1  (jj-S-1  Ltfu-U  L»_a  Q-ClC. L<i_>J  1  (j i J  i t  1  Cj 1  (J-*  L<i^ 

(jj-^  i  Cr^i  ^  1_4-A1Jl:>.1 

L<j_>J  1  (ji  SjJlJI  ^  < >. /"  ^1 

lJi^  : ^J 1  J-j-uJ  1  Jiaj  (3^ J  *  cl ^  gl  A 1" •?»■  A  \J_A  ^ Ltis jTn-fjj  1 

LoJ_t£:  [^jJl  Loj  Sc-ufcjG  (jjI  (—SjjLj  5j^l  ^ ^ Itl  CjLj^LU 

jlSLbi  cit^jJl  LiJJIi  jlLo  <Ujj_uV1  ^jla  cjj-l£i_u_u  IjiSLaj  StiJLLA  ^ 

.  L^JLix.!  IjI 

Lt-O-jJ  Lll  CJJLc,  ^J-lI  ‘-^-*-*J 

^  j  ^  1 ^JLLa^  i  tiJ  L_LA  '  iS '  JL^_i  ^  L^  LtfuTt^  1  ‘  L>. 

ij<-i  fiL?e.j>. LLL  1  ^1  c1)Jl:>.^^  ,4j^^_j_>J1  1  ^"1^  -  ..I  i>l_>tj 

L^-lLs j  ^ t  ^  '  C.LC.yih  1  1  jJ  ,  4_»_l^  1 ^1a  Cj Lj L£La Li j  JL>^  (JjjLjI 

LiJJj  ^L_LjI  « j-SLt-u^L^  4.Ji_dL^  ^iLoj^j  CxaIj-uJJ  l^Lcj 

(j-a  ^  f?  1  "i 's-  a  Cr^l  5^1_l11  ‘ 
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jLulij  1-A  JlJLc,  L) I  ci»-J» Lct^L^  -  Itl  cHj Lj^^.S«J  1 

4^Li<jJJl  ciiLj^Lll  ^1  LiJJIi  (J-*  di-ijfiu^^Ls .  jj>.Vl  (j-*  jla  1 

CjLjj^UI  ^Lj-JajVl  (J-*  ^  *  '=1  ^  ^LaLc,  jj-^  i 4jjJl»_t-!aJ  1  SjjlJI  jj-*  SjJLrtlXl 

^^^LtfiiTi^l  ^1)) :  dt-iTiSLa  .^U^jlII  (j-*  5j-iluLj_a  4_uVl  4^l_i4JLll 

5_jLLc,  (J-SLi  Cjj-La_i_uj  ,((j-j:?E_^i  jL£^^  ijr^  ^-jLiTuj 

^  Cy^  L>^J  ‘  L^LiuH^l  Nature  d-Lrt-a  djjJLo  ^L_uj 

.  jj-t-La  C-l::&-4-i  4_i-(ful  L^Ll  Cjj.t-Jo  ^^LUl  1-^-^  L(£^L<-u  ^L-ujJl 

4jLi  Jl2u^  i  1  jUj  J^*  *  o*  er^  Still  jJ  (J-*J 

i4_Lj_»_o  Sj-SLs  (J^jJl  yc.  tiicJt-Lllj  ^Laj-J1  4-^jj-i-u.a 
iLilli  J-*-^  "  *  (lhi>^'^^  (_)-!3L:t_ioVl  cliLla  jj-*  Sj^LILo  LaJ-i^ 

^  La^  S4_uj-A1  tilljll  03^  Ij^  C^-o  llil 
<Laj^Ul  5j_5Jl  Li-n^ t  lA^  tiijj^  (j_u_u_uJ  1  j-b j  ^^_<_uj1j 

Lt-ual ^  gLi-i-all  Li  ifiLt-iLUlLi  j-iJL>.  0-1 1  4-1  J-SHaj  Lo  ^Li 

^JJt  ^j-a  L)*  ^JLA  c-ul£^  •-^j] 

Sj-a  '  * '  [^JLjLa^  (j^  ^jL_uj'^l  ^  \  V"m 

JL^  ^ L£j  . . .  4_^J Li-ss  0-1  L£^  ^ j  ^  ^1  4-a^t^  4_jla^  Cj  1  >1^"  i ^ 

j,  Ml" )']  4_^LL3j-i_u  '1  *^11  L^L_u 

(j-a-3  .^j.j?eI<11  a^Llalll  oljj£Lll  (j-a  (3:4^  iJLC,  ^a^jJ  i[^a_i_u.>Jl 

JL>.  i^J^\  1  ^  j  Ir  4  t->j  Ml  til  aLulVl  1)5^  tl)'  C:r^  (l>^^-aH 

iLAj3i  ^1  A"aV  4  Ij  <  nj  Ljj-jJj  jJ  LuV  ,5jj:kL^1 

.  5jl>.L^1  Li^l-i^Jl  t  jl  jjj 

j^paj-a  4_i_ulji  LiLj  aJJt  jJLj_>Jl  oLljl>tJ  Oil  JLaJj 
jjjLt^  ^jJl  j-aTLli  ^1  (2>^La-i  i4^Llalll  Jl2jl11  ^Lllil  c-<-i-i-uj  ^LLsj-lj 

i  La  ^jL£!_a  oljj^l  aJJt  Oj.j?ElL>.l  (J_A  *.  Lil  oJa Li-uTlS  ,  4^Llalll  oIjj.£U 
L^  J_iV  S l_Aj-j?E_IL>.  1  [^jJl  Laj  SjjJL^  OjL:?ElL>.l  Ji^  olL^  lilj 
j2>Sl:>.iij_A  (_p3j-a-i  (j^Luall  Cr^  Jj  . ^  1 1  ^j-a  aJJt  LajLSLsI 

dlitj  aLulVl  i>  JLA  (jjlc,  j  '  ■■  *  (J-*  (^jLlalll  ^a-^ijLj-oj 

411^ Lt£^  4IL}Lj  4^j13J  ^alt-uIUl  t4-ULaL^  4IL}IH1 


^aJ-t-u-uJ 

:  L^  L^  4_a^^pl  LLaj  .  ^  ^  ^ 


^  Ua^cijJ  1  I  1  ^  ^ 
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.  .■!  V  . . .  fiLi^  4_Sj:e_a  lLLiTo  [^  jJ  Jljlj  ^ 

*\  Ml  oW  C?"4^  ^l-*'  (J^Lil  (J^jJl 

<U  j-jJtliJ  Lil  411^  Lu3  i«L<_aAj  ^ V  l-s  < ^  1  1  JLAj]  ^  ^^_^Lij_<_u£^l3^£LiVl  Qja 

SJlJ.  ^)-^T  ^j-I  ♦  ♦  ♦  [4^  Jl^Hj-uJ  L^e_U_uj  ^Lt-rJJ 

j-liaj  t  ^  ^jLH!  1  (j-^  L) *  ijr^i  *--*J L:tlJ Li  ^  Lj_u  ,  Cj  1 ^-t-i_u  i 

4_jLILiV  t(j  \  SjLtiu  Cr^l  LJ  ^  Lt^ 

.  4.L:fc-trn-u.a  ^  L>.  ijJ  LlA  ^  Li  j^t-Ju 
^  ^  ^  ^ -*- 1  tl  t  /T .  ,.M  t  1^1^  L^^^LiIuj  ^  L Ju-1 1 

^_lL1  tjl->»i  (J-*  (3^  i4jiJ3^^j-a  L^LlLLs  ^  tCj  U^VI 

(^^li-jj— La  Lijl^j^  ^^^j-LsLSJI  Qja  p 1 1  jjLSij  (^jJl  ^j-ILj  4-L.t-tro  jl>.1j  jj 

^ Ljj.j5e.ji_d  4.^j^^Jl))  :« jj-t-r^U  ^jjj-iVl))  Heinrich  Kleist  o_<.uj^i£^ 

w  '  J  ^  "  4_Ld  4jtJj_tIo  (J£^  ^^3  ‘  lS 3^^  * ^  ^  ^  ^  ^  lLLi-u  i j  Ll^ 

.  «  t  ^  ^  *  -a  I^jja  \  \ 

3JlJJ.C.  dll J-Lt-U  t".  ^1  ^J_|_1_0  4j-Lh^  ^LlJ-lLs  J.dJLl1  Lll  dljduLl^ 

(J-dLi  lLULj  i  LiLt-a^a  250  (J-*  *  J-t^  ^Jt  (^jlisjua  c-ul jj^ 

i>J_A  ^^L_uV  LiT  t  IjlSLaj  .(jlajJLl  IjLA 

«Lc,Li.u  (jt-^  ^Lu-saJl  Qja  dij_<CLi-u  1  4.^jj1jLo  ^i-a.L>.  Jjuj  . di^lj^i-uJl 

^l_i  t"'  1  ^"t  ^  1  L^V  .«  LSLjjjl))  1— Lt-d-1-0  i4_^L!lIl  4i^l  (J-*  5jj>.LILo 

jJl  4.^LidJJl  diLjjSLll  jl  jjtj  .  ■  L.J '  ■■ '  *__il jj^  j-uHij  di^lj^i-uJl 

(J.d-=»o  lLUj  (j-^  .  5j_tIoLLA  J_lJ_>Jl  (j-*  3-^-^’^  (jiaAjt-L  ^1  (J-^  ^^j-1 

JljJl^JL^  .  JbJi^Jl  Q^^.it_i  Lt^j^  Ju£.  ^  ^  ^  Ls  / ,.  A  ^  Itl  4j^)^1 

lj_cuJl  ^Llid  jjfc  ^51 

C_«-L^  dlLd^Lc  t  Ii^j  ^I'fr  il  Ll 

IjLA  C-u-Llj  dJjLs-  J-^J  (JLjtiaj  JLiJL>Jl  (*__i^L5IL.u1)  (jiaji 

L^jLajjjLj  JlI^:  l_i^L>Jl  ^  t|  j  hs  ' '  LdJ_t£:  SjjlilLi ^1  J_iV  c_i_jjl11 

Jl:>.V  (3^-*-“  L>^  i?J-A  Lil  dijLi^j  Ji^j  . '  (3(5^  dJ-LaJ 

^  4_jV  j  hs  ' '  ^  3-^3  '  J  ^  ^  ljL>.i  ^Li  LiJJj  dijjJj  iL^ia:>.V  ^1  LAj.^ 
uLa_ilj^l  C-iSc—u^]  Jl^  .  4jt_pe_<-!aJ  1  5_jjJiilll  4_lA5  (J.^jj:^  (1)^ 

L<a-Lt  ^Ld-i-oVl  ^LLsj-cuJl  iS^3~^3  Cx^ 
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(J_^  1  JlI^  5jL>.1j  Jij_A  4_i_i_uj  1 1 

JlJJl>J1  1 JLA^  ,  JlI^  ^  L^_tSLl^ 

j^paj-L  jj^JLo  t-sl t  fiL:t_uj  CjLjImJl  JulC.  ^  '  < 

<L11IL4-4  ji-LO-uHj  LiJJj  C_i_LJ_uJlj  i  IjIlLsoLi  jd_Lfl_uIo 

5^Li<jJJl  JJJlJI  ^LLsj-cuj  CjVLrtJo  CjjL>.j  ^Luaja-i 

?. Ltia_LjJ  1  ^jJl  ^hs^yzie-i  ^LaLc,  Lll  t  U  .  JljJl>JLi  fiLcjILo 

.^jJl  ^LLsj-cuJ  JLt^  i Cj  1  j-<jJtlLj_uja  (2hi5^  Cr^ 

Lil  (j)^.SLj  .  jJLI  ^-c-4-1  Lja-il 

^1  i5j_S_i  Jljj_>J1  uLa_ij-i  lJ5^  o'  Cj^“^  (J^LjlJI  Ijla 

(Jji  fiLs-jJa  (^jJl  (JlJ_<_uJl  LlAj  ,  fiL:t_L:tju3  L^j^Ls 

.  JLiJL>Jl  4_jl  A^ltl  CjLjj^I  (^jJi  La  •  L^Ioe_i 

j-£!_3i  Litj  4^L_u  24  Cj-t^))  L^Lo-  Lil  iSjJ^_3 

CjI ^-Li-u  '  O  J  ^ '  (J-^  ^Li  LAjIj^  Hi  La  -  ((i-La-a^ 

Ix^JulC.  i  L:t_pe_<^  A]£  IjLA  '^j  ^  C^*— Cr^ 

. .  ^1  (2>^La-i  'LlIj  , , ,  jLij_>Jl  (j-*  / 1  *-iJ-ij  iy^^3 

Jl2J  .^_jj:tju3  fitil  ijjyJL^^  IjLA  .^jJl  JlJJ_>J1  (J-* 

.  (l_j_a-^j-Lll)  ^Jl!1  ^LLaj—coJ  '  ^LaVl  4_a-^ 

IjLAj  . » ^ A t  i jLua_u_u  LjLljjjI  oJLLa  ^1 

j—La  L^JO^J  ‘  1949  ^Lc,  1  (cr^Jlj  Cr^')  1  ^ J  5JL_uj-J 

i ij\j j  1  <Lu_i  c.«-LL>.  lA^  i  (J Lc,  cj 3-4-aj  (j^ '  '  SJi^_3  * 

.  1937  J_La  L^  (J-a^  I  O-t^  ^Lj_u_a  ijy-^J  i?-lj-a->»Jl  ^jJl  [^1 

•er^  tjL^  tj!  Cr^  (JAH 

a  <Li_ulj^  ^a^Ljj>.  1  jjLiiS  (j-ijJl  ^1  S«L?e_jj:tju3  Lil  jlSLsl  (J_A 

j_jjL>Jl  ^L£^  jJ  tcJj-La-Lj  L-AJL^Jua  ^JLa  L^  ^ ^^SkSLtfuTLa 

^jy-h  j-j1  jJlJI  ^LLa-i  CjIj-jjlLLI  ^LSLl  (_p=>jJ,  1  a (g a 

LaJl>»j  ^  ifilLajlj  ijJLLA  o'  *— La-iJj  .  Ijj!  CjJlJskJ  V  L^-tSLlj  i^j-u_u 

'j-j1  CjJ_>*j  CjLilj-LiOaVl  ^ *  ' j  (^paj-Ll  *  J-*-) 

^_^Ljl11  ^^LjL£^  LiT  jlj  ^LiVl  Jl>.  l  •  jj  Jl.>»J1 

jLjJ_>J1  (J-*  05^  (J^-^  *O^^A5^  O^J^ 
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(J^L^  ii_La_xfu_tJ  l_i^L>Jl  4_i 

.  ^=Ljkjlj  J_iJL:til  4_LajljJl  J_iJL:tlI  lIITli-u  1  j ^  1  .  Lu-u^j  Li-i-t-u 

^j-> J-JfcTn-u  tiJLV  ^_^._u_uJ  1  ^LseJUJ  V 

i>L>o  ?.L<j_u3  duL^  Lil  '  «tjl  JLi^  4_il^  fiUl^  fiLslj  j-uj  \jJt 

<Lj>.jJl!1  -i L>^J^  Ct^  L^L^-iLi  ^-ajllLa  t "  ■  1  tA  J  Lja  1  jid  1 

5Jl_u_u£^  ^_^JJ>.Vl_l  L^l  .  J_iJL>Jl_i  ^Lui-uJl  ^jJl  qS!c-l2j 

i(jLiJL:tU  5_il_t£^  4J_<jjlI1  5_]J_iJL>. 

03^  O*  *  Uj-*-o  ^L>.  LJ^  C:r^  jj-* 

'  t-N-^  ^i-g-U^  1  c_<_Lj_uJl  ^  4jLi  Lil  i^LiIbl  1 

Sj-^LLs  4— l-L^  (j-*  SjLrtlXl  Li^l-i^l  j3L£JL!  fiL:t_uj  (ji  (j-*  VjLi  i  JLiJL>Jl 

Vj  ST  ^  O^JJ^  4_ti3j-<_u-o  tr<  'a-  1 1^  I  J-A  j'  i5jL:>.lj 

4_i  4— l-LiL^  ijj-^  o'  o'^  j^LLaj  JlSHjlj  ‘O^' 

.  ^  L^nJ  1  1  ju^  0"“4^  o^-^  * 

I  ri"  V  JL^  o'  (Ih*  <^LIL(_u!j  4  n  II a  05^^  tJj-^ 

(J-SLxUlj  ^  LLsj—cuJ  1  d)  Ljj-laj  ^  i  ' J  '  (j^i-u-<a-><-l  1  4_c jJj  (J-^  '  iA:>- '  J  L-Ou 

jJ_a.^t_a  ^  ^  Lajl^Lj  Vj  (^^-t-u.!. I  ^yu  Lu.^a  Lxlsj-a 

Luj  (^jJl  iOtto  Warburg  .aLal*Jl  jj-*  ^  J-r^l 

Li^'L_>Jl  tjb-i  4_jL4-«3  jlSHjlj  0^' 

oUjJ  L^ij  "■  ^'  OJ-^  (J-*  L^IlbLLs  (J_t^:iJ>o  ^1  O^^-^  4^LL3j»<_uJ1 

■^t  1  />A  ^  •  a  0:>- i  Cr^-5  -  .t-stl  yc.  L-kllrtJ 

>^.l  jJtj  i  4-lU^  I  d«-?e-LU 

^  lUtl  ^<sj:?c_>JLj  (JllU-J  ^ ^ ' J  .y^j^ 

4_ILiJlj>.  (Jj_>»j  La  y[^j-LM^  .  4lLLiSLa  4_jLajLj  ^  ^  /I  <  -  ■■! 

La  <-_3j-jlj  (J-^  ^  d)j-Ll3L>.»  *  ^jLLsj-cuJl  4lijj-l£i_j 

Llj  c-JLLs  Lc  Jl2J  ♦  Lc j  4_ilLaJl  JL>.I  LaJlJU 

j-j LlLuJj »  _£  i 4— i-(Ja UL '  ^Li^l  i_La_3  dLlj  d)jLj?e_i  ^a_I  5j-jL>.  j-jL>. 

1 JLA  (3^  ^  (( 4_i_l13 LL  5j-lia_tJ  4_aj:t_<_u_u_u  y\^  ijJ.S  '"'  Willstatter 

oU  o'^l  jL^l  oSi^Vl  ui_iSLll  JL>.|  J  n" ♦  jj  SLI  4_Ji  (Jij^  La  j_A 

(J-*  L"w  V 1 J  ,  ^  LLsj-i-uJ  1  j^yulsjua  J  Lad  i  (JjJiaJ  C  y^-a  LLj^  1  ya  5j-j^  d)  IdjjiK 
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^LLsj-i-uJl  CjL?e_Lia_4J  ^JJLSILju  ^LlLsVI  Liiajl  IjLA 

fiL>JljtX  ^L?eIu_u1  <L»_a 

(J^  fiLijJ  o-iL£^  4^LL3j-<_uJ1  ^LulJI  ^l_L>J  Li-u-uj  ^_j_u3i  ,  Laj^JuI 

i^jja  i_La^Jl  i^f-Lual I  4lI^JLjua  ^  .  ,^  \  4_i^lSLIl  CjLLalj_uJl 

fiL^E-j-ILi  i^i  ^  \  c  (J_t-a^:t_j  (j-*  p  ^  (j-*  '  to  jlj  «Ul  ^ 

^l_la_S_il  (JJ^  j^^_4_>Jl 

jLSl^Vl  (J^  (jg^^  MilU  (jj<t^"jj  (_)-!3Lit_*IuVl 

liLLj  (343-1^  (jj-SLj  (ji  »5jjL_uJ1  LiLbJ  4_aJl_>JLl 

.  L^_a^Lc,j  C-cJt-i-ua I  lA^  L)5^  lj4$  4^L<j_>Jl 

^LSK.jus\j  L^  4_iJJJLl  ^  gjSLo-  ^ ^  (jj-IJ  ^  (J^  1 JLA 

(J-*  lS  ^  ‘■^  ^  ^  ‘  1  ^"t  1  t-N  ■ '  LjlI 3j  ^  (J-*-^ J  ‘  4>:i^ J 

3 1 jJa  lLU  *  ^ ))  *.  C.«-L:fc-i-o  »  ‘^l>.  1  JU_uJ  1  qjz  ^ 

4  La  i  ^1 

(j-^  C.<-<a-i^  Jl2J  ,((c_<.j_Aj  ^Ljl3  4C_<_j-Aj  1  JLAj  4  '  Ls"*^  Cr^  LA5^'  LA'  (J^  J' 

JljJaj  4jlj,  a "  I  'iL^  ^L»J1  J3:>-  l^gj.::tji  (jjj-11 

(-_£j_>Jl  lj_A  ^1  ,  La  fiLl_j_La^  1  ^1  Qja  *^^-11  4 

^  j  4>L>ijV1  jL:t_i^U  (j^  tAs  TiT,  &  j-Il  ^1  jJl 

^  ■  ■■  JL>.  \j  c-<-i-4-a.l^  .  Lo Lfl-i  ^ j-LcIla  . .  ^ ^LcIla  ))  : ^ 

di-^  (J-*  (J-^j  *  ^jLLsj-i-uJl  j^Lj  4>Lp_i^Ll  Cl"  Ml  a  j-xi  j-^i  (j-4jj)j-^l 
<CLi-uJ  Laj>.  (J_a-*-i  I— L_LA  .i_La_jl_>Jl  4_La  (2>^J  (jr^  (—ci^lj  (Q^LlJI 

jj-SLlj  , , , ((j-SLij  l_L^  l_LiV  S. , .  lliLi  •  •  La  Ml  ^^L_u1 

*-_)  1-410  j-^Ls  LaLc,  jLLa-^  .  ^a-SL>.  jj-*  Liia-ii  J_iV  4  l-^L£^  (J"^  y  ^ ' 

'.  d!LLAj  LLa  ^j-t-4-ijj  ^Ij  ^  4d)lj3^^  ^ -fl  ^juLA 

, ((dll J-L4-0  (j_u_a.j>.  d) LI3 Jj-J-I I  LA^ri^  d  *-A ^ ^  *  '* 

fiLjJj  L^^LLal  (3:t_i  ^  filASLlj  4jVj.i  ^  L>.IiL4_u  \lj-ascfa  ^LjlS  J4:>-J 

.  LolsLi^  lA^  L^JL)^  l5' 

Ml  11  (j-SLlj  45j_^  1  j ^ 1 1  ^_^yiLll  d)lj-Ll3L>JLl  duL^»  LiT  d.j>.j-t-!3  lA^j 

_)  L4fliJ  4lLi_4_uIi£^  1  jJ  1  Ln  / 1 1  fiLj-a-A  1  1 

a-4rurtSLI.  ‘  j  .<>^11 


cr^  e?^ 

(^tjj  . . .  |^J>1^  JJI  :  a  (d 


215 


plaJI  6j3jju> 


4_ji-4^  tj^  5^_xfu_Jl 

j«_£^))  ^  (J-*  ^  L-i  ii— si  , « c_<_^_iiiJ  1  (j-^  fiLLajl-A  i  jljL>.Vl 

(j-C,  j JLua_i  lA^  L^-j  1  JLA  4_i_tfol  Lo  i((4_ajLSJl  ^^g^iTu-tJ  1  Cj\ j_u_uJ1  Sj-lLo  ^^SJu_u 


.  1  L^  5_ij.jso  jjj  1  Jju  A^Jt  1  j-a 

L>JL  5^^-lLo  ^  1  jij  ^Jt  i  4_^  q1  1  cj  1  jj-*  ^  ‘  luSLJ  1  jj  1 

>  ■  t^  tl  jJ^L<_u_d  ^ Lt-rj-a  i.y^  2  ^  ^  A  4_u_ujLaj)j  ^Lo/  SlU^ 

L^Hjlsj  L^l  VJ  ‘jjzK-xjK-us  ^1  .fiLu_uL_uVl 

(_^iaju  1-4-3 1  lA^ J  .  L^ Lui^J  1  1  Cj 1  ^Li-u  (j-*  * _ ^ ^ 

[^1  (J-<J-C,  Lo  JL>.  .  U»  1 . .."  1 1  ^  tl  •  A  tVl  L^^J_(_u  1  jj-*  j^-illl 

^LLsj-coil  j^Jbfc-o  c!li3t_i  JLol  ^ ^j-xUlo  4_jj>.  ^Ijlj 
^o_J  .5Jl_j^  5o1j-^  Lc,^_<J:sj_o  i>jL;e_u_o  i4JLoi  cIiLi-Ckj  <GljLuaILllj 


^  t-Nj  '  ■■  *  CjLoi^  3j.Jt_oim  4-u^Lt^aIL>.Vl  t " '  1  1  t-N  < ^  1 1  <  ^J jlJLi-uJ  <LoJj_ll 


.  LrtjJalj  Lo^^  L>.j-iI1j  ^JLLaJLl  ^jLoil  ^oJjlII 


lAJLuISL^I  t  A  ,^rK  &  >*:.  ^jijj  Cj LLLuuj  1 

t(ljLLlj-}l  4_0-4-3Lc)  i,y^  5_0JL5ILI.1  CjL_u1jJJJ 

^_^U!  ^Lc,  Ltiajl  j-A  jJl  P.  P.  Ewald)  jJl jjI  ^IjVI  jl>.|  j 
^  J_^  .  (4^  Lo-tiui  1  1  JLcJj^i  4-0-4-sLc.)  C-t-i-oLflJj  4jt-oL>.  1  jLL-uI  ciJI  jlLo>. 

4^L*J1  (J-^  LlILLs  tjL£^  jJl)  jJl ^1 

Nachrichten  aus  der  Biologe  der  4  1  o  Cjj  mi  t  j^  o_jL^  5  tl  A  ^ 
j_^L^  4_(jjlo  Gesellschaftder  Wissenschaften 

K.  G.  j-4-ijj  N.  W.  Timofeef  Ressovsky  .  t  .  nyj  .  ^<s_a  ^Loil 

2l^j  ^IjjJl  Cjlj-iLaJl  4»j  tU))  L^l jlc. j  iMax  Delbruck  Zimmer 

idtS ^1  •  ■  t  IlA^  joILaI  lA^  lA^  L)  '  ^ 

cl)  1  j-da  1_>JL  1  (J-*  4J_i_uJL_uJ  (JjjLj_uV1  L^_Lo  (Jjt:>-  4_jl  fiL>.j  jJ  a"j^"  .  ,.l  ^LSJLI 

Sj-daL^JLl  J>JLA  Cjj-JiJ  I  I  943  J-6-^  C^J  '  L>^-^  4_»_oL:^ 

fiL>. jJ  1  S  5  Lj_>J  1  Lo  ))  ^  1  j-jlCj  Cli-30  <ic.  LUt  <Uui  L>.  j  1 J  (J-^  (J-* 

,  (( 4_j_>J  1  fiLjIitil  jjyj  Lj-jA!  1 
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ji^))  4J Ljj-c-Lij  03^  t.  <  I  'a-  a  jj>.L_o  cjj1j_uLj  cjLhSLII  lJiJI 

<Llj_u_lILi  lLUj  . ..  t  JJ  ^  J-j-lJ!  . ..  < 

Ljj-j-iJ  1  L^xi-oVj  I  Lt-i-o  \j  LaLiJ-Al  *-_)LiSL!l  jIjI  ^  (« ^t-cu-a  SjjJ 

-a  '^j  a  ^"i ,  ,.j  1 , ,.  1948  ^Lc.  jLi^Li-u  1  j  t^LufiJl 

Lj.£L_u_u^i£^  Cj-SjJI  lLUj  JLLo  (—flJi  <l.Lo  i^Vl 

1 ^-SIjlS  i4_Lo  ^  ^  ^LtJl  ^  ^ ^  .J'^3 

1979  Cr^J  * (j-L-Lt-TiJ  1  ^j-jJjCJl  ji  Cr^  ^ j'  4-lIc. 

Lt^j-a  120  t " ,  /  < >."  «:a  ifiLij-oi^  ciri^  tj,4^  Cj-fiJLS 

^ j-<-fjJ  *  (j'Cn-fjJ 3  Cj Ljo^  1^)J.  1  IjlcLo 

'.  <__i  ITiSLU  ^^l-iSL!  1  jll^  1  1  ju^  <__i  Li-t-u  I 

CJ^  JljJljlII  jL^-tlil  «LuIILI1  4^LjlI1  *-_jj.^J1  4_ufa^ 

^Li-o  JL^  iLiJJj  ^Lusl  -  (^palj-ci  ^^jJl  5^LLaJl  ^ljJtIu_ul 

Jl_j_S_»_IL1  1  (j-*J  ‘ ^  i—SLLuljVI  Qja  ^  \ 

' j  * j  j«JL*-ll  5_iL^  fiLi^  .  4_<jJtjLiaJ  1  cliWl  ^  1  JLitTn-u  1 

?-Lj_>J1  (J-*  Cr^i  p  ^  *  ^ALaHS  ,  CjLJLjl^ 

4_^j!  jLSLat  ^_^J_^_u  <Lj_>J1  diLulSLll  l>^  4jV  i?.Lj_>Jl 

*  4_i_uj  JLLI  ^Lii  (J-*  CjLlIIIj  3^ (j^  5  t>%  al  <r 

.  t  'T  ^  ^  t  ^^uJl  Ji^  lJ^  ^q_AjLi£^  Qja  ^  '"■ 

Lja_ii  1  JLSLaj  ,  5 JLjJ.j>.  <Lj_jL3-^  Ij JLua_a  L? 'j 

?.Lj^1  l_j^^Jj_LjJ Li  Ij-S-jrt-jJl  (j-itLll  LilUjV  LStj-ll 
^L<i_i_u  (jL^  J_S_3  .CjLjjj_L1  Cr-^i  ' J  'A  > '  (j-^jJ!  Li_u_oVj  i^o-^JaLfuJj 

t  ^  ((SsLl^JI  L«))  gi  . ..  A  <  liLuLLl^  ^Li  3"^ 

...Vlj  :J-^-d3""^ ^  <L-l-(_iJ1  ^Vj_i  ^IjjJl 

^LuToJI  «l_uL^^  Lo^ jJ *-_sjCbt_i  3^ 

Jl.S_3  .  [^^Li-3  (J-*  Jlj J-tTaTiJl]  fiLjiljLlJl  (J-*  Lc, ^  (jlj 

g>  •  j  ■  L  tl  ^.J-^  ^  3Jl:>.1j  ^Lt-u-a  ^o^LaLCu^lj  p  ^  ^  ^  t".  ■  .^  tl 

*^  ^4^1jjJl  Cj  La ^Lk-<^.U  4^L3-;3-^1 
jjuu^  ij\^  tjl  Ilya  Prigogine  L^l 

Benzer  j3“-L  j^4^n-u  1-4^  » crO^ lLLj-«LuJ) «0 $^L^_jJ 
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I  q  I  fiLa.  tjLjSL!l  jjl  Gunther  Stent  cuZu.  u  Wilkins 

4_jl  Li!Ljj-£^  jj_a_u_ujl^^  1  (J-* 

JL5_3  ^  ^  "k  (j-*J  *  tj^  lS*  Cr^  ijr^l  ‘ 

j^tTu-i  I— oJl_Lc,  cl) l_L^j)j-^  1  ^^Li-t-i  (J^  ^_yI<JjL:tt_a  \  (^)-A_>Jl  lLUj  O-t^ 

jjijILje—lJ j  1  j  ^  ks  <  i>jL^_xiiiLj_uL)  i^yAjLs^Cu  fiUl  j-jL>Jl  (j-*j  i*-_)LiSLJl 

1965  ^Lc.  ya  5jjSLo  CjIjjjJLI  ^jL)  Darlington 

*-_)j-_>Jl  JlJLJ  1j_L>.J  j-jJkuaJl  *-_)Li£LJ 

^.La-SJjl  cluL£^  J_^  (J-*  ijr^  4^lliJl  4_JlIjlJ1 

<Lj_j  l_j_<j_j£LI  1  uLul^g^l  jlj-alu_ul  ^Ll>»j  Ljj>. 1  ^1  fiLi^  4_u_uL_uV1 
5_Li2_tJl  i> JLAj  ,  LiJJj  j-u-o^  '  ■■  *  (^  jJl  1 

lJi^LIII  JLp-  cl)^  *— )lllSLIl  Lajlj^G  t  ^  <  V 

cj  1  j-u-u-il!  1  aJjLSJl  5j£LflJl  5j-lLo  aGjj-Laj  Li^J  (J_<i:>.j  *  jjj_>Jl  juui 

Llajl  duL^  (Jj  /t  ,,,,'^'a  JijJ_>J1  Jjul  tl)5^  ^ 

j  Jlo-s  <-_)Li£^  ‘  1GjL<_u  ^  1  jLAj  .  ^JLlI.1  5jl-uu 

La  j-jL>Jl  ya  (j-^jJ!  (J_uI_L!1  *-_)JL>.  L0L4-1  C-t-1-0 LU I  d-S^l 

ya  L^^LLal  Ljj>.^^_^l  ^Lc,  lji:LjLJ 
fiLj_i_ul_La  ^^\  j^jGi  , ,. t  V)) :  1971  c-sLlsl  llLj^ 

.jcrsoJjj-il  *-_)Llt£^  LaJlI^:  t  ^ ^ JijJlj>J1  1  O-xflsL 

(^_L J J L)  _)  5 jLiTuJ  (jJjlLLo  L£^  Lul  yt  lLUj  ^ca-ujj  1  C_<_LJ_aJl 
^  IjJ  .jLSLaVl  ya  .^tl  ^j_<j_:^l  L_jL_u!  «bJ-!  cGl^  Pauling 
aGjjJa  j-jSLflllJ  1  1  lJ^  ^  ^-iLsLLa  L^'  'La  _iJ_u 

.  ((j-o-Vl  ^Lul  LLlIc.  ^1  LL!  IjL)  (_jj  i^_L^jL  fiLajj-Ls  (jyl^  ji 

1 )  Mi^U  iKendrew  oy^J  oy-^^JJ  ^ 

cjI ^^_L<_uJ1  4j^lLl1  I  a_uj^.j^l  Li^ ^uJ  L  ^Jj-ss 

4Ji^  ^j)) :  Cohen  yjtjS  ^_^J-)L-<_u  c-G£^  ^iTu^e-a  Lji_a  LaLLuIs^ 

Delbruck’s  Phage  Course  JJ  ^  ^  cr^  Mill  ^jjjujjlII  ^^u-LLlII 

t22^  .  .  ^  ^  . 

*  ^  ‘■^  ^ ,3^  ^  ^  944  ^  Lc.  ^  ^-jj-j-i-o  jJ ^ 

a.1  A.I  .^tl  ^t-N«tl  jJ^LL  t".  ^ L.  <  ajj.*C  Atlj  fiLi£:Lil:>.Vl . L  ,"■!  >11  ^_j.<jj>. 

tjL£j  , j-^5  1  ju>.i  tjl  j-^^'  ^  cLLj 
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fiL-j-ljj— >»J  1  CjLjj^_L1  p  ^  ^  e\  i^s  1  JLA  ^^^jLiToll 

Alfred  Salvador  Luria  l^j-1  jjjLiL-u  Jl^l  (j-* 

.  Jean  Brachet  4_uilj-j  ^ >*  Andre  Lwoff  (_3 ju!j  Hershey 

1 (_)-£3L:t_iioVl  ^  L>^  oM  *— iLnSLlLs 

.^ljLjJ.1  IjLA  J-LisVl 

JjLu))  (j-^  J  ^  '  ,>4^  .[^^LjlII  ^jL^il  fibLt^ 

^L£!_L1  dl)jlj_>J  t  U  jK  : ^Jg. Li-uTaj  t « j-^U  j^JLjJ-SlLll 

Li^ )) ,  f.  LuijSLI  1  j  f.  Ljj-jA!  1  1  Aj. , ,.  jj  1  i  fiLo-  4_jjLiaju_a  ‘  O 

, ,."  V  juj^rtllLi  IjLL  LJ  (J^-^  (jV  l-^L£^ SLpeJJ  ^jLLl  4-lI.iJI 

a_u  Ljj-^  1  jjt  1 jiai  1  dA^)  3w^^  ^  ^  '■^  ^  1  ^j-u-a^  4_La  1^  1  ^  1 

Luj^  ^JLJl  V  lil  .  a  dh^  (SLl^JI 

L^lli  id)^l  ijr^  (^Wj'ri^O  ^  pLlalbVl  JaL^-iij  dA^^ d)' 

i  LAj-ALIs  dh*  cllLojiiaJJLl  ijJ jIj-u  Sj-iUjLi-o  ^  d)'  *— t::t-i 

pi  Us"  tVl  ^J LSLtlu \j  i>J-A  O-j-ujI  4-dLiJl  d>^  i—tiilbtj  1  ' '  d)' 

d)i  ij-^  LoJUlj  ^1 "(  'll  I  .iVl  1 JLA  j-^  1  LajLC.1  ^ 

^j-u-lJ  L^Ia  iy^Ds>e-ujj  (J^  L>*  ct^ 

1  4_u_uJ  1  (^1*1  906  p  Lc.  «L*_a  L>.  (J-i^  ^  LJ  ^  1 

[^  J-il  Cr^  fiL»_al_>Jl  pJjtlLS  .  Boltzman  d)L*j^ ^  Cr^ ^ 

'  (^  j-Jl  Vl  1  jLA  jlSLbLi  IjjLLo  fiOLo-  jjl  jJa  (JJo  1 
J_j_uJl  d>^^-a-i  ^  Cjl.jjj.j^l  tjJ j-Li-0  d)*  ijr^  ^_yjLua:>.Vl  4SL^LtJjij_aj3 

1  '  1  jJ  .  cj Lljj-_:>J  1  d)-*  j  1  Jl^  1  ud j-Li-uj  V 1  J-j-dti  1  d>^^-^  ‘ ^ 

dj-C,  (J_£^  fiLiilLrt-a  5Jl  4:>.l jj))  ^IjjJl  pi^  Lui 

IjL^  4.j>.j_ll  ^^daj-LI  (JijLill  IjLA  , « 4^L.<dl:>. Vl  4^ljj-j^l  cliLJVl 

.^LlSJl 

^  M  "wVl  ^^^ySdoLbj^^jJlll  ^_5-t-»-«  (J-t-siAll 

d)-^^  jLiTuTuVl^  4_ujl^^-dl  d>^^  Curie  dy5-aL^  d>^  aJiLol 

oL^l  d)-^  disj^tlb  dr^  1  I  jjL>Jl))  SjlcLSJI 

(— SjLji_d  ^  ^  a  , ,.  ■  Aj  5j_i-saIoe_«  ^J^ljLa  ^  ^*dJ  '  >  *"  d^  A  1 1  j  ^IjjJl 

,dj-*j--^^  lLLIj  a.j>.LlLa  0-iL£^  Lo  C_<_<_art_i  p^j-dal^l  aJJt  4_u_ujJLo 


219 


plaJI  6j3jju> 


. j-jo C:r-^  cLai3l_>Jl  fiL<j.^l  jLSL^Vl  cIiLoJLSJLI  0jJt  C-UL^i^ 

JLj^-uJl  4_LaJL_uj  «lcj_tlu  4_<_aAj  jJl  t-<l  ■  «^tl  ^1 ))  t Xa 

^UlM.tl  o!  1 1  1 ^  L£^  Ll4^ ^  tl) '  Cy^  Cr^  '  ^  ^  (jr^ 

1941  ,  CjljLi>Jl  (J-<J-*-i  ^ cliL^-ij-iVl  j.  .  ^ 5_i  JLLiJuJl 

LULiu  (J^  lJ^  E.  I.  Tatum  W.  G.  Beadle  Jj-j-j  t-cuiu^l 

(J^  iy^  (J-jL^IlII  4-L(Jaj^  IjLA  ^IjJljtc-o  Ljxj3-^I 

(jaJ-!l-A  jjyjljjjJklj  ^_yj 1  ^-L'  tjl  (3-J^  Ijr^ 

^ji  0^3  *  Ci'rr  1  <.^1  ^  yja 

.  L^  ^-4-<-u  ^  I  4J  jj-l-i-uJ  ^ 

<Ll^» :  L<j_^ l^_Lc, j  i*-_)Li£!JJ  t  (jL^Lill  y"^  Lai 

oL^j  , « jL_lIL>. Vlj  5_xfu_3  1_LL  1  0_>»J  « ^_j-oj_<j-SLJ  1  Lii^lSl^l 

jL>.  Lj-A  yjjjt  t  ^  ,^."d  ^j_a  jJji  ^  ^Waddington  y ^LjeJj j \j 


^Lc,  t  j-Loa  5^Lc,l 

^  ^  ^  a  ^ y-'u.jj-^^j  ^j_u_a^  ^L^l  .  1935 

^-jLILi  4_j_3  t  ^  i  l_£1_lj_3j_<i— LJ  L^-La  c_(Il£^  c?-'! 

^_^_a-<-u_i  La  lJu-sSJ  (^l)  CjIjjjJLI  Lal^  ^♦-Ju i j  4_j_Lu_uJl  4juil/Vl 

Drosophila  4_^LaJl  5_jLjj  jJlc.  (Mutagenic  Effects  4_^ljjJl  Cjlj-iLaJl  ^Lu 
jJl  0jjt  Julc.  a^M ^htl  ."dj^Utl  JjjLa  ^  ! yu  , Melangaster 
a^jJ  fiLlLlLai  a  Ml  a  •>■  (J-*  La  jJjjlII  IjLA 

IjLiljj  (Jj-jlII  Ijla  jujJla  aJjJJLl  cjLc.Lt.iio'^l  Lai  cjL>.jj  10  5jlj.j>Jl 

jJjJo  (j-^J  t  ^  •  jj j "  y-C.  j-La-tJl  t  Aj.  ,^\  1  jLAj  LL"w 

.  ^Lt-tTuTd  1  a  Lu  1  5j  1  (1>^  J  ^ 

a  jj.  L.  t  3  .'  ^  ‘  ^3'"  Cy^  ^LaJLl  (J-* 

X  Cjlj-ilaJl  jjLc.  tj!  i l_£l_j_^ j_a^  ^^^^Target  Theory  l_3J_^1 

jljJljuj  ,a_£:j.a>Jl  Dj  ^LuLi  kj  a  cL-o^  iX  =  a(l-e'^^)  4_^^Ljl1L  < 

iSj-iHiL-a  Quanta  ^j_a5Lll  aj;e_uj  dilj-iLaJl  ojjl>.  3^ Lt-uTu 

JL^jJlJ  a.j:t_LlLi  ^i  i(j_uL_a:>.  a_j^LiJl  CjLjjUSLI'^I  jJij-1  aj:t_u_i  ^1 

(_^-ia^Ltj  iRoentgens  <Lc,j-:>Jl  c.<-i-uj^  *  *^L^Vl  yja  ' 

^  ^  1  <  ^"i  &  1  a  ,  fiL>.jJLl  3^^  (^^-iiSLtJ  ^_a  a_jji_a  fiLcja:^  CjI  JL>.V  t  1  t-s  11  ^j_4£L!l  JJLc, 
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.  Cjlj-iLaJl  JJlC,  j^i-uTiJ  V  j-iIuLlLI  ^ J.4SLII 

^J-C,  La!  CjLjijUSLI^I  Liaj!  j  ■  L  /j  Lo  IjLAj 

(j_uL^  i>J_A  L>. LiUlij  ^_a  c-(-*_u LuJ,  1 

Sj-LLs  Cj1jl:>.^  ^ 5jL>.1j  (^Lt-tTui)  j-4-ij  ^1-LLt-u  1  IjJ 

Lalj  CjLjjVI  (J-*  ^JL3  (j-*  LJ5^^  LJ'  ^  1 1  ijjLA  i5jL>.lj 

^LLs  VLSHjI 

^  1 J-t-*-!  1  LI  V  L  (J_a::t_i  J-A J  i  J  4_u£^  lA^  ^  L£L5  oJ  LU  1  1  La  i 


Sj-lJa  Cj1ju>.J  (^!  ((Atomphysikalisches  Model  der  Mutation)) 

^^_^_L-a  ^!— 1  aLj-J-^dl  LLall^l  uIiIjj^JLI 

(Jli  fiU  i  j  i  a  LuM^d  \j  a  Lj-^  1  (j-^  (J-alu-u-a  ^j.j?E_a  ^ ^-^-La  (jSLl/  ^ 

ulj LjJLjuaJ  1  (J-*  ^L_jx3Li  ^  i(CjLaj)jj^j)j£Lll)  t"'Li  ■  JL  o?  iJl  ^ 
<-_3Lflu£^V  fiLLu_uj  i  fiL^Lajj  4_i  jJ  (2>^  ^  Llj  ,  (J-*  L^  1  jli-S 

^  j  ^  L.fJ;2)j.jLJ  ^  1>  .  ..^It  1  IjJ  Cjljjj.aJd  a^L-a^tSdl  ^Jt-t-ilaJl 

a  ♦  1 1 L 1 1  Lcf.LiJ  L  L^U  jl£^  i  L^^  l^^.^_u-u  1  ^  ■  L  4_(-u1^  jL}^^-<-uLL.a 


(j-C,  ^.^jdl  5  L  /  tl  ^j_a  LAj_Lj_uIi£^l  fiL5_<_uILa  JjjL>Jl  oJJt^ 

.  1  JLp>.  1  4^  jJ  1  Cj Lt-a^eTd  1  j-L(-u 

CjVLLL!  a  •  l-s a  4_^L^  CjVLaHjV  ^1  (2>^L4a  CjL»-a^:trdl  aJJt  Jlt-a-^ 

(jjdl  4_jjljJLAl  ^L>.  (J-*  *^^LaILiVl  La£^  i4_u^gjJiSd^lj  4^1jILAVl 
t"<Vl  <Vl  (JL>.  Lai  ,4_j_jLj_a-^  CjVj_lj  (^jdl  Vj  ljU>.  5j-jljJLa 

(Jjua^Hj  j\  4_u_uL_uV1  ^L>dl  jjjJl  Jdjd  ^1  Lai  Cj Lt-a^rtTiJJ  4_ujijIiSdVl 

^_jdl  *— 5jLc,V  jju  5j_iJl:>.  ^jl^  ^L>.  ^_^1 

^_^1  4j:?e_u1!1  cjj!  ,  (aljji^Vl  ^j\  i  nla)  tautomeric  ^ ^  J^  mi 

4dllLa!  ^(.u-aA.  ^_^1  ^^j-1  ^l"tl  clilj-ilaJl  jdl ^  ^1  (_£i_i^j_<i^  ^-4:!^i 

^  Lj .^.rdl  a al U>  ^ t  r< , ,. t d  ^(^10  5jlj.j>dl  4:>.jj ju^ 

i-dl  J_Ljj>.j  iulil j-u_u  . U» .  ..j"  -.Ha  ^jijUSdl  I  ,  5  ijyJt  J^JulC. 

.  cjVL^IuI  L^^  ojJl^  Jl^  Ljjjd.1  ^JSLiij  (_^^1  Cjlajj-^HI  t  ^ 

^  1  ^  cL^LL  4_;_Lj_<_udl  ^  ^ "  t  /» L-a-LiSj  tiJdd 

(j-iL^l  '  L 1  a  ^jijUSdl  30  1  /  ,.^  $,1^^^:^!  Cr^  4j^lldl  uLiLjijUSd^l 

4^L_aXl  . L j ,^. r. tl  a^LL  jj-*  ^  ^1000  x kT  jJjLlj  1  jlaj  [ jl>.1 ^1] 
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jj-SLIj  ,4_oLSJLj  Sj-ols  5^j)juu3  L^l  l-t-ilj  uLiis  I  ,  5 

(j-c,  1  jL>.  1  Jl;^  (J-*  ^  ^  ^ '  t— tjt-i  i  i-Lils  1  I  ,  5  Laj  1  ji^-a  5^  Ua  JlJ jUJ 

j-uSL]  (J^l  CluL£^  4_uj_tiaJl  CjLjjjUSLIVI  ^jLu  (3j^  (1>^  J_A 

^JL^Jl^Li  CjljLstIu-uV  «>Htl  d  ^  1 U.  1 1  4-4^1^  (J’AJU 

J  JUu  t  ^  j-jjlII  ^JLA  ^  ^ ^  ^  iS  0  (^^Li-uJ 

cjjjJkl  ^JlC.  (J-*  1  0-1  L£^  i^jj?E_>Jl  5jl>.1j  oLuLUJI 

\  L_lAj  ,  5j-*  1 00  1 0  i^jja  *-_ij-5_i  Ld-i  ^jd?E_>Jl  5jl>.1j 


‘.^^Llll  j-Tt-Jl  aJJt 

Sj-ols  4_i_Lli-ijJ  1  4_»_ifoVl  j-^LUJ  <L:t_uJ  OJ_>*j  ^1  jJt  jjIjUJLI  ^1  J2is>- ^  Jl2J 

<— sVI  7  5j-4  <— sVI  6  Laj1jlS_4  tilllij  (eosin  (jjjjdJ) 

(5^*)  I  -Vi  • 

^jojljX.  2l  ^J_4 

L^jJL>.  j^i)  JL>.1  ^1  jJt  5j_iLaJl  OjJL>.  (JL4ll:>.l  ^jySLLa 


o'  Cy^3  ^  05^  o'  (Ji£^J.4 

OU^Vl  (J-*  ^Jlj  10^^  X  2  (j-*  ^  CJ  J_>*J  (J^JeIuJJ  (J-* 

(J^jeIujij  10^  X  42  O  J_>tJ  2)^J  i (j-*  (^-‘dtSLa  j,"  4"  '1 1  (I  (^  i)  j^lLlLa 

1 JL^  i  LaJj-^  5j2  10^^  m  (J-*  O^  '  oUjjVI  qja  ^J)j  10“^ 

(j-*  I  ji)  0.001  =  10^^/  10^^  4_ljJ_4  ^_j_t-aJ  (jy2Jl  oljjJl  4-t-i-aj  2)'  Cr-^ 

OjjJ,'  ^l2-LLi-oV'  4_La_j_>Jl  (j^  o'  Cr^  .((— dJl 

.5j2  L-iJi  (J-*  0-*  05^^ 

'  OJLlA  2)'»  (jjJj  j-lOij  fiL:t_u_i  ^ JLrtTn-u- J  ^ 


4jLdJ  Cr^  O-*!^  OjLrt-i  LoJlI^:  Sj-iLs  Qja 

L_£iJJ_i  j-jo  J jj—tio  4_^  o'-^  O^jJl  fiUi  ,  (( jjjJLjjuaJ  1  (J-*  '  ^  'j*  ^ 

4_ILd_4  O"^  ol_iL_u_>Jl  ^JJt  (JiLo  0_u!  ii-tsc-i  j-*2iJ  4_iLlx£^ 

(j_u_i  1-5  j  Lfo  i  1 944  j_i  j-  ^  -"■  Nature  j— xHiILu  filLrt-* 

«L?e_uj  L_uL_ul  CjJ_>*j  ^Lt-tTo^U  4_jj>. 1  jlaVl  Weiss 

$.  (26) 

(  jjJjuj  .  Jl;^'  oljJij  Jj_<.u£j)j JL^l  jjJL:k 

f27l  . 

iTazuke  ^  '(ijJjjLjj  Smith  Cl  j  0  I  Dainton  Collinson  Qj;  .  n  >  1 ^ 

.  (281 

ciilji  jji  iSchwartz  ^  '^jLUuj  Czapski  (j’s .  ntLi/  p  JjjL^j 

t29)~  •  ♦•  .  — 

Hydrated  (?.m  jj-*  5jL:tILo)  4_^jl4-4  oLjjjUSLIl  ^^1^1  0-iL£^  ^-dajILiXl 
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4_uIIuJLo  I  1  ^ ^ *  j.  (_J_u_u£jj Jl^  1  ciiLj^l  Ljlc,  ‘.electrons 

.  4^lrul^  0 , 5  t  U  <d  ^  t,l  (H2O2  I 

0-1 L^  jJ  L^l j_Ai  oLjjjVI  ajjtj  Ml"™!  (joojJl  (jj j-A 

.  (— 3I  ^>JLA  L-til  I  O  jJjj  JL^ 

ojj_Ll  i-j2-u3j  <LjljV  ^j-iLi-uJl  (J-*  (jjJj  llUj  (j-* 


'l^  U-4  ' 


Ljj-ui^^  LtjL£^  jj-oXl  ojjJlI  llij  L*  Li-oTJ  1  *-_iLi 

i  filJ  J J  ^  <Sj_3  ^  J  ^  ^  tl) '  ‘  ^  1^"  5^  li  ijr-^  J  L>* 

fiLi_SJlj_u_a  ^Li_u_3l  L^l  oL»_4_>»j  oljjjJ,!  (J-Aj 


(j-a  ^  jjjJi-j-uaJl  <  (J_A  ^  ^  ^^!-^  (J-*  Cr^i 

Continum  jJjualLo  4jl  ^1  JJJJJl  Qja  Jl2jlj  fiL^-tOJl  5 1 . ^ A i 1 1  oIjjjJ,! 

OjLjI  Ljj-lia-i  L^Ljj-^  lJ^  Jl^  .(j_aAlll 


La LSJ i  1  « 5 L_>J \j  ^ ^  1 1 ))  Lt-a  Lo- jJ L  ^Lo LCla  1 


: lIHj  J-^  •  1 932 

"VJ '  "  ^  LujJiiJ  5Lj_>Jl  (jj-IJ  j-la-Li  c-tJt-i 

^ (JL>J1  La-lii-a  [^1  i  Ljj>.jJ ^1  J_i  4_La^  i>3lit3l  c_t:?e_i  Lx-iJj 
Lsa_Lc  (^JLjlSlJl  Lii^l£LjJ.l  JJLu  (^jJl  (JjlAJI 

.  4_^  jJl  ^-Lj-jAll  (j_uL_ul  i«LjJjVl  oLi_u_aJ>Jl 

L^  Jij-ijj  cLfljIi jJLl  jl  j-u_a^ 

^^^y£L^L£L^l  (J-jJjrtjJl  5_iL^  ^jul!  5la£^1  gQj Ltru-o  1  (j-a  (JjL^-*!  . . .  SLpJl 

.(30)(53*)^1j^1  ^1 ^^1  ^ 

(J-^  Cl'S- ill  t.  . ^ 1 1 

(J.^  I  Jl.C  \-ui±A  ■  L  ^  a  L>^J~'^*^ ^3  ^♦-t-ulujl  jlLo*. 

tl^Jd  Cr^  »L-<t-tS[JLl  Jl^a-o  ‘  '  (J-* 

5ju_u  \j  4_4^L:t_aj  Lt-tiaj  i  <Cl!  LS.*  (1>^J  *  ^^^i-‘^  ^  ^  ^ 3-&^  ^ ^  «CL:t_i 

0-1  l£j  . ol J-L-uJ  Lo^ ^JL^e_d  Vj  Jl^ ^  V 

^  Lo  i  ^  Lt^  (J^  filL j-uaJ,  1  L^  1 O  J-<a-c^  lA^j  i  j  jJ  L-^  1  4jlj-u  \j  <CLI  L3_a 
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( t  j  j  A  j 1 1 C)  LujjL_uLi  4^e_La  fiOLfcl  *0-^3^^  jLuJvl 

^LjlII)  T.  H.  Morgan  (J-4-»-i  ^ ^ j-^  (j-* 

5JLS_a  fiL»_a  j-ilijj  Linus  Pauling  ^  H  iJJLLaj  ,  (4.^LiJl  5_iLij 

^_j_iI_LV1  Us  / 1 1  Lojj?e_a  ^LSJ,1  ajjt  o-iL^j  .  1 940  4_<j.^ 

^Lc-Lij  tiJllA  tjl  5j£l^  lS  j-Il  PascualJordan 
^jj-SLj  jLSLj  j'  i fiLJb L^ILL  1  CjLjj3-:>J1  <L>.jjJl  4JLj^ 

JL£ j  ,  3'LILo  Cj  Ljj^-I  1  j-J  LSL!1£^  t  J-I 1  ^  ^  (jr^  ‘  l-<CLa 

La  ju>.  (jj-IJ  c:itjL£^  cjLjjj-^I  cj^LcLaliJl  (ji  ^_lJjL  jLii 

^  LlLo  L£JLo  L)  ^-^:J-^  Li^  J  Ij-Slu-U  V 1  J-S 1 1  JLo^  Li^  4_a J-^-La 

5j jij-iiaJ Li  t  ^  1  (j-*  VjLi  ijL>.Vl  ( _ i-iLt-i  La-AjL>.i  ijr^ 

2  ,^.  al  /  A  jl—iILcVl  4_;JLalSJlIl  ^  L*"  c-«^e^  .^LijLalLa  ^Lu-u 

1937  ^  ^cr-[  ‘its  *-_)3L:tIL!l 

‘.(JJjL4-«3  ^Ij-H-sLi  cjLj^Jklj  aLui^^j^l  ^Lc,)  jj-i'-^L^  ^jlSj 

(J_LJ?E_i_aILl  1  ^C_<_u_tJ  filJjLa-^  (cjjjjkl  ^C_<_u_l)  5jJ)j-U_u  JJ^U2UJ  (2>^L4_J)) 

lLLujI  4-LLt^ V L  i_La_uj3  l-4-ij  t 4-l.lLi-o  <Lt_<_aj  ^lLsL-u^  jjy£^L>Jl  cjLI jL  ,  ,.t 
i>JLA  (J-*  Ll  j^j-1  ^  Ji 1  .>»"  ,  ,.n  t  ^  jLia-a 

.  <La^l  jL£^Vl 

5_ju:3l_>Jl  i>j LSLsl  j-rso Ji *-_)LI1£^  (J-*  ,^2\\ 

j^^yjus 1  Ls  / 1 1 »  jJ_ua^  ^JJL:t_l  ,5Lj_>J1  4jlj_lL3 

(^j-A  fiLUa.jLJ  L^j-Lt-u  *-_sj-aj  ^j)j£^La  5_ajda_La  jJLu  «Lu-iajLLl.  1 »  ^Lj 


J1 


_ I _ 1  L^^-L-u 


u^a-i)  t  Aj.  tl  ^  ^  j  <1  *C  j  1 1  ijJjJL_uJl 
CLujILsI  Lai^  CjLajIa-Ul  ^^^^l  ^^x-t-fjj  (^jJl  4(^__ySLj-aLLjij_ajlJl 


lj_A  i^y^l  .  (( 4_j_ljj.j^  1  1  ^  oJljj  (3^LLaJ.l  ^  ^ 

I  i^jLajJiJll  (j!  ^^^L_ul  ^  ^  ^  1  ^LlLli-0^1 

.  1  a1  .^al  4_ujj-IajVl  1-4^  ^L>J1  4jLi 

Lx-lj  ^ Lj  1  lj_A  4— Lj>JI  CjLaj.ta_Ll.l  c-L^eTu  3l 

.4_JL_uJ1  4_ujj-Laj^L 

fiLiKj  er^  Sj-SLoil  aJJt  J  L)*  er^  l>^ 

^Lai  ijjjjLJl  Lil^LuJij-ajIiJl  Sj-tiaLt-a  ^ ^ 1 1 
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1886  4^ Li-u-<a-(J  1  ^jJLjlII  4_j^l^l 

4£jjua  C-tj-u^  *0^1  CjLuiajLlI.1  1  4_dljLll 

^\ ^^ILa  ^^^5-11  ^JLA  ^1  ji  .  «Lu_uLl.uV1 

^  ^  ^  ^0— i-aJ>»  ^  LIaJ  1  ^^J_U_(_u  ^  *  I  d<-i-u-lJ^  .  ^  1  ^  _3 

4_jJJ)jjjajVl  (j^LJU-U  ^  /t  ^  >  ,.M  t  4^LLa  5jJ_Ls3  t  Ijl  JLS_« 

.  ^  ^SJjLlII  SjL^Jl  ^j-u-^tTuJl  i^jja  4^LLaJl  jJLoILiLi  4_>.llLo  ^ 

(  Njj^,,.<jl  4jLaL:^  1^  lJ^j)  Franz  Simon  ijj  c. 

LJa_ii  (_jj  Lajl>.j  ^  \-T^S)  ^  ^  ^  (_^Ii_jju  V  Lui  j-laj 

a •  .l-s tl  Vl  1,  \  A  j. <  sjj  ,"■  ^  ^5j->Jl  ^LLaJl 

4JtSLJj  i5j.j>Jl  a^LLaJl  4_uj_Ai  lJ^  ^1  C-JtSL^  ifiLilHS^  Qja  fiLullUl 

tjV  44jJj-C  ^  aJJtj  ,  [^^LlII  j^jLSJl  L^ *J 

‘  (j)^^-4^Li-o  ^_lLSj  ijr^  c_ fJL-t-ai  JL^LjJLi  fiLujj-LajVl  (j,-L»_a 

(JLt-3t  tjj))  *  ^  ^  j  cli^  ^ ^L-uj  ijy^  j-iso 

Ltfu-Lj  5jlj-_>Jl  tlj|-^  LiJJjJ  4:?e_u_t£j  /t  ,,,.'»- a  LjijjL>.  4_(_u^SL»_a  ^i-aJtJl 
,5jjL>JLl  »!— t-tToVl  4_La  LLlIc.  (jl^  p  '  (j-^ 

fiLi:>.j-o)  Sj-jju^  uliLuiS^  4_(_u^SL»_a  V  J  *  SjJ^l  5jlj->Jl  0jJt  Ltiaal 
4_uj_a1  V  cjLui£^  L^_tSL!j  i(T^S)  Li-u^S!.*-*  Ijl^^  SjJjJLI  5j1j.j>J1  (j-*  (<1j-IL-u 

4_uLj_>J1  Cj Ijjj^Li-ijJ  1  4_<j.^  Cj1j-^G  L^  lJ5^  o'  (1)^^-^  ^  ‘ 

•  UJ 


5_Lj_4_uJ  fiLj Ll£^  L_£iJi  LaJ-i^  (—SjjJtXl  (j-*  o'^ 

^^>LU1  ATP  ^  ^1  A  <a  j  _£LJ1  a  al  U  tl  JjIjlj 

^  ^4_J_jLLajl  ATP  ^J-TkII  5j.J>j  l  L^iJ  l  4^  ^  (^4  "  4  l  ,  ,  .^  A  t  l 

4 ^j_4-;j_4_u j  Ul  LlujIjG^:!  ^  Prigogine  •* _ 

4^j)j-l£ijl  (^jljGlL4_uVl  L^jljusj  jj.j>»j  4 "  4 1  j  <  >4  •"  1 1  ^Li  iJj-liaj 

fiL?e_>Jl  i>J_A  ^1  CjJlj>.j  »  4_lIL_u  fiLujij-Laal  jj-*  *— (-i-uTtS^j  Lo  jtA^j  Ajl>> jja 

^LjuU/I  Cr^  ^LLs  V  CjIjLlIII  4  L^  JL>.^1  '  .  •  4 

fiLjjJLLaaVl  5jL«-»-i  4 ^ 1  jj-*  ^LliGJl  4_a jJtlLxGj 

.  (4_<ii£i_Lo  gLi-t-uTiSLo  a^LLs  (^l)  4_l11_4_4j  A^jij-Laa!  ([^jlj->Jl  ^_^^IL>JL1  jY) 

1 ^  1  ^  J 1  n  "  ^  V  Ll  5  1_L^J  1  C.<_L-U  ))  ^  ^  (J-CtfoGJ  1  ^  ^  4  Vj 
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plaJI  6j3jju> 


5_J  1  JlJ  L_u  1  1  1  JlJ  JuiiJ J  J  I ^-UJ  i «  ^  1 

jJ  L»-u  Jji^^-tlu  c-tTt^^  « 4— ilTt^l 

oljjJl  lLsLujVI  S^LLs  «Lu^^  i^jja  i^yjt  cjLjjj.j^l  JaLujVl  ^LLs 

^  jl 3-4-J 1  4  CJ  1  ^llLo  jJ  L>»J  1  L.4^^  4  4_lJL-saJ  1  ^  l_4_a^  V 1 

4^Lui_j£L!1  i_La_il^g^l  J 1  j-<iIl4-4j  1  JL>. ^  CI4-0-J  4  jL»_ii  4_4_4j^ 

Cjj^J,!  <CLL(Jaj^  C^i  uliL^Lt-u-a  JtlL^-^ 

i^\  ijr^i  J'  1 La  *a^lj  OAJ  i  "  \  1  ^  d  I  L-S  1  \  ^  ^ 

Sjjij— j_4_4j  fiL>. jjj  1  ^  / :fl  ^Jl3  j'  (J-*  oi  ^ 

lIil_4fo  (ji  C_t:?e_i  ^LojJll^  L^^i_4_u  ^1  -  d  U.  >  11  5Lp»Jl 

^Lal  L_Li1))  (jj-JJ  LiJJii  (j-*  ,  L^jlS^  (2>^L4-J  V  5jj_u:aj  L-idj-^ 

V  iS^  '  j3  .!  ^  4^L.<iIt:>.Vl  (j-^  (-_£^\IL>.V1  (J£^  cLiiHic-a 

^  t  ^  ^j-o-lJ  4(5_ijLjlJ1)  d  j a1  tAs * tl  ^ljj._j^l  i^\  L^^L^jl 

4  4_j_tiajLm  (J^l^  uLiljjJl  ijJ^J_4_u  fiL>.^))  5j_iJl:>.  5^^  ijJLLA  (JjjL_u1 

,  «  ?.  Idj-j^  1  j-pdt-o  j^iTlv  1  ^  1  (3-J-*-“  Ljd  '  (j-^  t  ^  1"  •■»-  a  l_Li  ^  V  (Jj 

^^lTlSLj  (J-tia^Vl  fiL^Lj_ua_i  ^  1  jLl  *.  ^Jg.  Li-uJ  t 

LLAj  , «  <dj  LjILo  J  Cr-^  J  (J^  3^  O  ‘‘^  ^  oi  ^3 

^j-SL<u  V  (1>^J  4(JjL4dilj  (jy^  O* 

V  0jjt  4  Lji^  4JjL4i<-Ll  ^j-LlII  ^  tl)5^  o' 

03^  0*  ^J) ' »  U  tjU  ' *  a 

» Jl^SLl  4-l-t-i-o  ^  ^  ^  ^ 

^  Lc,  ^LlZu-u  1  ^  Lo  1  t cjjjJ,  1  fiLt-uio  ^  1  ij^-^  ^  1  jdso  Jij)j-4iij  fjj  L>. 
iiLjj-jA!!  iy^\ ^  (j-*  ‘ ^  (J-*  djLLl))  ^ji 

<_uljj-^  0^' 3^  j.dt_4_uj  1-4^1  4 lull  \jJt 

t  ^  ^1  Lo  LiJJj  4> J-Aj  »  5_3j)jJL>a  tJ^3^  ^  ' 

,  ((fiLS_iL_uJl  (j^^l j-^1  (Jj-*  ^lIiLo  ^qJjlII  1 JL4J  Lj_4iLo  Ujd^  (jSLiiuj  *  1 4  i—iLd-lll 
(J_4^ jL^  0“^^  O  ^  ^  1 4 '  ■■  ^  *  4.^_u_J  1  (^\  3-^^ •^33"'^  i3 L<-fjj  1  1  jlSLa^ 

4  J J_^La  I-4J  lSJ*^  L>^  ‘  3  C:r-^W  ci^  ^-^:i-^! 

.  Luid!  4.jj>.^-o  L^dl  ^Li-tflJl  ^^^ldj-^1  Jd>-J  «L;e_uJ 
(ji_jl j-dJl  »  :  tiJd^id  ^j_4i£^Lo  1  ^  5JLS_«  ^1  jdJju  j-:^  J  M  I  (il 
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fiLjSL^LujJl  ,  ((4_uLjui:>. Vlj  cLiSL^LujJI 

LAj-^  j]  <LC,L_uJ1  cllLJl  (J_4JLjj  ,  c1)Lc,Lj_uJ1  J  1  3^1  CjL^j.::t£^ 

^ diSt.^  i  l^K  ,"■  l1^^L>iJ  4_li-U3  ^L-a:>.|  (^Jja  ^',  a  Ll^L^LuJ 

Upljj  c-<_(.jeJlj  ^  iLondon  -  Heitler  ^Ll-lA  .  ^jlU 

5j  I  J  Lt^  ^  ^  ^  ^  ct^  L^j-iaju 

<l<jjL£  L^l  <lc,Lj_uJ1  4_JI  fiLi_xfuj  ijy-^  ' g> .■  < -^ •" 1 1  .^jLjlII 

j2j— *  ^  '■  '  ^  4_l1^1  ^LLi-o  t  o-*^  3..J^  ^3  ~ 

LiJL^LSL^l  ^L_ujV1  «Lc,l_tju3 

(  i  duuz  L>.  (j-*)  lJ ^  J  ^  ^  ^  Cr* ^ 

Ll^  (JrOjIJ-J  CjLljj-J^  ijy^  ^jy-^  CjLjJjJ.1  tjLj  J-=^^JJ-I^  Ijyic. 

j^j-1  ^  fiLxSUj  i 4-a 3-l-»-l I  1  ^  .^r< ,  ,.l  ,^LflJl  jLSH^Vl 

yj  Ij  '*''  ^  o~^  5j^^£Ld  t 4J_<_uJL_uJ  1  fidjjia  cj ^  i^yjt  cjLi^jij-^l 

(Code)  Jij-SLJl  j]  uLiL^-iVl  lILIj  ^1  '  ^  n  ^  fiLillL?e-o  cLLs-iIj 


4^Lui_j£L!1  ^ •j  <X-s tl  ^1  t  a  ^  * ^C_A j  cii-iL£^ ^ I-n -^tl 

cllj-lUlJ  Ji^  O-lL^  ( W  *  ^  ^ '  lSO  J^Vl  5  •  t-y  ^  1 1  »  i>JL^  fiLLa_LSj>Jl 

^Lrt-a  1944  ^Lc,  , 4jLi£^  4^  c_Ji£Lj  ^jL£^  (^jJl 

O.  t  ^  y^  4JLLa  (Journal  of  Experimental  Medicine)  ^  .Utl 

di-i-u-iJ  d)Ljjj_ll  (jj-Lc,  LjlLsL^ 

^\j>>  j-ll  i c_3 Lflill£^ V 1  1 JLA  ^  ^DNA  LjjJI  qjz  Qja  ^^£Lo 

LAj-u-o^  (iLjJjlII  p  -fl  <-_3ljJl£:l  i  LoL^-i 

.  4_3  ji^^jlX  1  ^  Lj^^^j-iij  1  ^ 

4_j_jLLia^Vl  4jj-ALlaJl  t - <1 « >> A 1  r. 1 1 4 

P_Ljl!1  IjLAj  .fiOljjiiiJ  (j-*  L)^  p-Lt-1  4_jL»Iu_uVLl  L^I:>- 

(  Jij-LiXl)  p  t^"  '  1 1  dijl J->»-Il  ^j))  j-rsoJijj-d  c_tlx£^  LoJlI^j  ,  ?.Lui_jSLll 

1  \j  ^XSLtHij  d)  1  j  jJ  1  (jSLiiiHJ  «L?e_uj  1  Jlj  1  i  ^  Lj-j^  1  ^ 3^  4_4£L>*j  jJ  1 


^1  fiGLb  JL5_3  i((djlj_a  SjLC,  d  , ,.  A\  jjSLduJl  IjLA  jLc,l  Ijl  VJ  p-jJa-uJl 


.  4_uLui_jSL11  djljLij>Jl  L^  iJ-<s-*J  4_Sj^)-LaJl  JLi  J^rtUlLi  aJJt  ^1 
djljjJl  (j£LdiJ  tjl  ^  LLaJJ  j  J_t-a_a  LujJ 
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pJbJI  6j9jji> 


jLi>J  ^iSj^  Ly^  jt^  mII  jj  I  n-K  ^iSL<Iij 

(63*)- 


4-^LL^I  <_3 


4_ulllJl  10^  10^  jjjULX-l  JJ  t  J  Us  /"  p  Us  /  :fl 

-  ^  t  ^  5_iL^  jJt  i^jja  LaLlij  lLUjU  Lj^^£Lo 

1945  5  t-\ ^ /tl  ^jjt  tj '  (3^"^  . 4_u_u_4-iiai  1 

» *-_jLi5L!  gCuo*.!^^ 

4JiSLxfu-o  4_<i5  ^L-1  j-:^  JiJij-iHj  1jj-jj>.I  Lua-il  ,^^\^Lui_i£Jl  (J-*-Jj 

L^JLsLLs  i4_j_>Jl  5jH1  L^-t-a  ^j-SLTlj  ^ ^ 

fiilajlj  (J5LI  t  j  ^tr-  ^LSj  lLsI^  ^  <l^LujV1 


5  t j •  . 1 1  .^^L»J1  5jlj->Jl  4:>.j^  <Lu_o  1030  ^  V 

^  La  lj_Aj  ,(J_j^  (J£^  5^j_i  ^c_<_u_tj  ^jl  t  '^jK  - '  ■■^" 

1^^  a1  Ls  tl  ^ >s  a  1  / "  1 1  LiUj  ‘-^J-*-*  Cr^i  C.l.^>c—u3J 

5Lj_>Jl  ^fiLj-aLlia_ij  4_aijLlll  Cjj1j_>J1  ^4_ulj_xla£: 

^c_i_u_j  5_jLaLj  (^^_L»_!1j  (LaLL^  L.  /tl  OiX^  .  di-alsl 

.  ^Lt-La-t-a  1  ^Lat  i4_tl.iJl  ^  cJ^  5JL_u^l 

^  1  (j_u_i_uVl  Qja  ( _ i^LlJ  ^  ^Sji^SLa  fiLulj^l  5JL_ujJlj 

Lj-SLjlj  (J_a->»J  L?J^'  4J_<_aL_u  4J_<_aij_uJl  ,  LjJl  (J-*  5_L_aL_u  Jj-L 

C-(J ^^J5L<-u  ^  L^aI ‘  ^  «L  ^1  1 1  / ..  1  / ..  tl^  ,  ^^f.L^u ^ I  La-a-(-a 

(2t'G_U_o^ jij jLA  ^j-CLLajlj  (a)  (J£^  t (JSLiij  ^LL_aJL£}  t  <>. a 


>  lLijIjij  Cj^Ij  Ui^  (^)  ^  *(T)  ^ 

_ci_c, Ltia-l  1  c-<Jj-L11  (LlL-uL-u  (^l)  Ll(ijjL:>.  (J-u^iAJcj  4-tiA^J1  ^L-u^l  * (L^) 


5jljj.j>.  4J_ij.j>.  (<LjJjl>.  ji)  ^LtlajLc,  t  ^  < -fl  5jl>.1j  (J£^  i^Vl 

jJl  fiLi_aAj  (j_u_(_u^l  i lSLu  l_a^  ^Lo^Lua-a  ^LJ jJ  t  ^  i4_a-al<-a 

4_La_u_u_LJ  1  Cj  1  ^  ^  .  *— )  V 1  L_£i^  LuaJL  1  c_J ^iJ 

4_LaJ  Ij  jJSLiiJ  4^  LLaJ  1  ^  I  I J-A  ^J-a^e^  t  Cj \Jllm 1  ^  5jj_i-sa 

^ *  4.^LlLL1  4J_i_uJL_uJl  L^  lj3^  C?^  ^LLaJL  4_j_lC  4_j_Lpe_i_u^  1  .  ^ 

(J-*  (jj-5La  ^^Lj-a^  jt  5jLiJ_>J1  4J_<_aij_uJl  i-La-iljij  c_i_j£j3  4_a.^j4J 
(J^  C-t-iTiJj  i  ALso j  J jj,  1  c_J jJJ  1  c_£j-La_i  \  uLa_ijj  Cj  L-a-i j-i  I  ^lC. j_a::?E-a 

(J_j£LlIij  jLaj>Jl  4_a^_aJ  ^Lj-aJJ  ^^LLl  (J-jSLfuIiJl  filLiJLa- 
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lil  CjL4j3-^V1  ^  44JL_u1j_uJ1  5j_iJt:>.  4_La_ilj 

Arthur  Korenberg  J  , ,  la^L^j  ^LUl  3_LajljJl 

L^_ILi.j_Io^_j  CjLxj^— 4>J_A  4_Li^  4  Jj^^Lu-u  4_»_aL>. 

^4jjjl11  oLjjuajLil 

(^LiLo  (j-"L_4_uV1  lli)  jq_<j_ilL1  j_^j_j_L£j_tJ  1  t 

[^jlII  (jjjL-uVI  (^li)  ^Vl  fiLLijt.>Jl 

O 1  ^1  So-uJl  ^JjJi^JLi  4  jljCLaVl  i^jja  4i_La_ujl 

44_»_ijV1  4J_<;IL>J,1  fiLu^ijJl  ulj  1  J^^_ji£j_L!  1  ^Li  Lu-t-u  (J-*  ^  ^4^LL4-t£L!l 

10^  (J-*  ^JJtJ^-4-l  ^j-iVl  (J-*  (JLitAll  t  ^ ^ 4  o' 

(J-*  L^lSLijl  CjV JL»_a  ^1  ^  ,  <LulliJl 

(JjjI_4_u1  i^—oLlILo  fiLj_Ljj>. jij  Jlj^  i_La_ilj)j  Cr^  4_i3^ILo  44_uIj 

5jLo  (JLitAll  J_iJ_>Jl  JL^^_ji£j_tJl  (jy^-U  (j-Ij  4^Vl  <UjJL>J1 

Jl^j-jJL^j-LI  1  ^1-^  'lij  Vj  45jmL>.  4JL_4iJL4_4i  4_Lajlj  ^  *  Lx^ 

llil  (J-*  (JLitAll  L?e_pe_u3  '  Cjl_ij_4j^^l 

£Lj_Lt^ J  J  JL^  1  oLlAlJ  4_4-4lLa  <Ll^Ll^V  ^llajl^l  <Lt-Lo>. j j  JL^  1  CjLu^I  CLul^ 

.^Vl  5l1^1jJ1 

LxIIiILJ  1  LLajl^jjJl  ^L4_4jxj1  Lrt_Lrt_u3  Li_Li  Lx£^  *0^1 

jjLjua-o  ,  4_j_jLS_LiJ1  ul)  1  j-iLaJLl  ^i-aaJjJ  1  j  ^  U  j-A  filijJt.>Jl 

4(j_44_4_j>LI  tautomeric  5_^1j-£Lj  J1  mi!  jj-^aJl 

.  ^ ■  xi  1  j  LI.  1  fiLj-Lo^ Ju  JL^  1  fillaj  1^  1  Cj  L^  c-4-u^  ^  0*0"  Cr^  cJillbtj 

(j-ijCLj-LjjJl  (J-*  ^a-i)  T  Lo"  ^  G  Lr'-i' 

IjLA  (j-^J  0-*  ^Oj)  a  C  J  <  II n  4(0 

.  Lj-ALIs  (J^i  aJ^L^Iu_uLij  CJJL?e_i  a^  j^yLa  1_>J1 

cj I jJJ I  l)t4^  ^ajJ  gLu-n-fjJ I  a.^ 

L<_4i 1 o^  ^i-Lo»»j)^ a^ ‘ *  1^ j  ^^JSLcuj  I  ^  ^  o  * ^ '  ^^f.n-u ^1  (a ^ 

'  A  t  «'_L<j_aaILo  ta5^  0^3  'j 

^Jlj-jj  (j-^LX-l  ij— ij  -  ^  jja  ^  ,  ,.J  tl  4J_4_4jJ_4_U  Jjy^  4_LajljJl  Llljlj  Jjy^ 

c_iJj_Lll  ijy^  '  A  . U J . .. '  (il^iLll  Laa_i!  (JSLxfuiLi  ^1  G-A  (a^jl . 

t39^  **  * 

.  (j£Li-uJl)  ja-^jjJl  fiOiajlj  (Ja^  (J-*  (J^  c_tixjl  1  jl 


229 


plaJI  6j3jju> 


^J  JjLA  l-s"wVl  0jJt  jjl ^  jj-*  l-L<i^l:>-  jJ  4j  1 

10"^  j  lO'"^  ij^  I— «  ^jlj-ILi  ^1  t  •  \  <_uljjJl  ^L_ujJl  ^c_<_uJ  1  l-s 4.tl 

J  tl  ^  1  l-s-^tl  a  ^t  tj  ■  *  ;J^  ;J^  '"■" 

(jy^  C^lj-A  Cj^IIu  i>jlj_Lo  l5*  10'^^  j  10'^  Lo  4jjJtil 

.  1 1  jILI  1  Qja  (J^  V 1 

^  ^  t  j  ciJ^Lbjij-djlJl  cbLj-ilaJl  t 

(j-*  tJj'  ^  ^ ^ '  *-_)jl_=*o  4_i_xfliJ  4^1  j^yJt  LiJJj 

j-3  LS_>.V  ^c-j  Jj^^Lu-u  Kornberg  t  ^  t  U  ,^.C 

^Jl-lJ  4_»_aL?e_i  ^ jJ^£^  ^JlJ^)-J_^-oj  i  jjj^Lu-o  ^  ^Fresht 


.4_jjjlX1  CjLj-uajtJl  lJ^  C-i-i-ujJ  L*  (Jjl  JJL_u  .LiU!i  JjLJ 

j-ijtJ  [^jJl  IjjJlJskJ  (J_u_(_u^1  JLuajl 

«L:^jlj-im  (j_u_i_uVl  J-ual  "i  I II  j\  fiGl  ijy^J  5j-*IoL^  iLjjJl  JUJL4-1 

j-Jj-j:t_ILl  1 J  ^.jlaJl  *-_)jl_>»J  ^ J '*'  ' (1>^J  ,  4::t_jj:tjuaJ  1  ^Ijij^l  ^_aj_i  ^ 

l-4-«  i 4_u Lui_iSLl  1  cjLj£j->J1  ^1  t  1  .>>  *1 

A%.  {  tl  ^  .il  ,  ,.Vl  (J_t^LILL^  i^llLa  5j-a  lJiJI  (J_u:3i  5jL>.1j 

^L£^  t  '  Lo  ljufcj  ,4.^1_uJ,l  4J_cuJL_uJ1  fiL:tt_aJ  5jLc,j  jj-* 

jJLuajIu_ul  ^^LLaJl  (J-*  JJ-uJ  JIjJLul^  iljL>.  t  -a  5_ij.j?eILJ1 

L4-I  l—LSiLo  (j"^^  t  1-4::?e-o^  jjSLxIIiJ  (j_u_i_uVl 

^c_<_u_tJl  ^1  t-s"w Vl  ^j_a  ljL>.  JLiJjlJI  ijJjIb  J^JulC.  ‘ ' 
•  ( 69  *  * 

Sj-^LLaJl  ^ljJtIu_uLi  '^5_jLa2l  C-t-tToj.^ 

t  ^  ‘  LLa_>Jl  (J-*  4JI_>J1  jl  1  t-N4»-lt  iLcjJJl  SjLiJLiilj  Lol 

(j-*  *— )j-Sj  Lo  (J-CLuj-o  jl  JLo_4-i  5_jLoVl  SjLjj-i  5_jj_i_uj  (J_Ja^i  fibLj-tlaJl 

[^jJl  - .  U» M  1 1  Cjlj-iLaJl  jjl ^  j-u-u-oHJ  \jJt  L>^J  10'^  X  5 

t  ^  ,^."d  ^  ^5_JJJLil  CjLj-UaJLil  ^C_<_uJ  10'^^  10'^  L4-1  ■  J*^ 

L)i  i—ijLrtlLU  4^ Li  '^"  4^1  Radman  Glickman  L)L.<i^L4^ 

(j_u_i_ul  '  Lj'  4^j.oj>.  LiJJIij  iCj-uJl  4JjJ_>Jl  qja  ^Vl  4ijJ_>Jl 

oJljLo  Cj-uJI  4]jJL>J1  (j_u_i_ui  L)'  L?"'^  ^4ilialoJi  C.i.^k-i.us  t  4]jJL>Jl 

4ijJ_>Jl  UjILo-o  L_uL_ul  u-ijLrtHJl  4^1  Jl>»j  LojLt£:j  , 

LLa_>Jl  jJ JjLo  jj-*  (JJ-^  1  JLAj  jj_uL_uVl  4_i  jJj_uj_uJJ  4ii-3LIu_uJ  tdi-LJl 


2S0 


piAll  J9.9 


1  t-N  ■^tl  jJjjLA  JL>.J  1  JLS_a  (J-*  j' 

Lj-Jj-Sj  1  Ljj-ll  L>* 

(Jj.j.5_a  <Lc,L^j1j  i^LjLS  jJjjla  1  JLAj  iL-tLcLuaJ  (J£^  10'“^ 


.  ^  gLi-i-all  Li 

^  t  ^  gLu-LaVl  c-cSLjuJ  <LuljjJl  ^L_u^l  ^1 

•  O^^-LjuVjUi  \  ^  I  .1  \  t "  '  t  '  I  I  1  t  Jl^SLl  ^  LjJLII  (2)^^  ^  J-t-U^'l— (-U 

jq_j  jJj_i_uj-J1  L-jj-J-J  Vjl  4_jj1j^J1  5_JL_ujJ1  ^-1-^  iLiUj  jj-* 

Cj-i  L£^  1  j  Lb  .  *-_j j-LLaJ.  1  ^  4_L<_u_L_u  ^__yb  4-u-l^  V 1  1  ^— ‘-^  Ljtj 

it lSLjLIII  1  l-N  4.tl  jjl ^ILi  V 1  c_ij:t_i  jj J-utb  '  tl  •  ^  '  (J_4JlLI  SLi^  u1)L4j3-^V1 

V  L<j_£^  Cr-^i  (J-*  J  ^  Cr^  *^"lt  V  lij 

^Ijlj!  JJLC.  03^  (J-*  cr^l  Jl_unjIu_oV 

^  ^  ‘ ^  ull^jL*-*  (1)^  Itj-J  i  10^  (Ih^  ^^u-i-o ^  1 

LijJl  3_<i:>.jj  Cr^  *  ^  ^  LjjJl  ^c_i_uJ  Lx-«3 

fiUl  j-*Vl  jjLJlj  i^_tJjl_i  (j_uj_tJ  ^-4:J^i  (J-*  tJj'  (JjL-u-o  ^j-Laj 

^1  /  t-N  , ^  1  fiL_j_4j3— (J-^  *— )L5_tJl  t  ^  t  ^1  (J_^  t  ^  j  jLtfoi 

(j-C,  L-ClilbtJ  4_J_t^Vl  iJ^*'  o'  Jl^  .  ^ 

.  i_La_5^  5jL>.1j  ^  ^(J_lLo  5j-ajJ  jj>.Vl  L^_JajLJ 
5$,LflSLi  iCjLfl-ij-i^l  JL>.I  ^_yb  (JLjtb  J-*  jj ' LLlI^  ■  --tl 

‘.5jl>.1j  jl jlS_4-i  L4-4  j-^'  ^  Llj-uLl*  (j-u^  Lj_l^1  1  <>. 


LU^l  1  (JLitb  t  iSj^  o'  *.**  (j-*  O^J 

(J_OLo  5j— oj—i  ^^^-L-1  '  ^  ^  'O  ^  ‘  ...,.'  ( '  ■  ^"  ^1)  tjJjJLn-u  fiUl 

t  ^  1"  Bj  A  ^j-uj-L^i  ^  ^  (J-*-^  A)  (jr-^*-^-*-*  O^  4_Lj_al!l  ^1  ,5jl>.1j 
^(Jaj-ll  c-t-t-uLb  L<a-AJL>.?J  i5jL:>.lj  ^LILj_uI_>J1  La-ALlLt-u-Li-u 

'  '"O^J  ^  LlI  1  5J J LjlL Li  ^Ln«"  i cL_La  j-ua^ i  jl>. V 1  j  ^ L£L>. Li  jJ L»_i!  1 

:5J^IjlILj  Vg  j  J  (JjtAll  Jij 


V.  /  „-A3b/RT 


Vv  =-- 

/  {B} 


^L^_i_ui  Q-C.  4_<jj>.LL!1  ^  ^4_j_LaL_LjjVl  (j_u_j_o>.  ^LLa  (30^  3-^  ‘-:P 


2SI 


plaJI  6j3jju> 


^  t  3  1  1  JJt  Lrtlu  ^  1  1  L>»J  1  4JL_ui_i_uJ  1 

B  j  A  J  ^_jjt^jJlll  j jL^l  ^1  [B]  =  [A]  llilj  ,  JL>.1 jJl  Jj-ILj 

1  0 , 5  (j-*  '  LI£i:>.  jJ  JjLA  jjjJl  jJjj  i200  1 

llaAJl  Jj-»-o  Vanderjagt  Loftfield  jJL^laJ  JjL>-  jr^ 

[stIuLU-u\j  .(—SVI  I  0  iJjL^  i  (j-*  '  ^  <Ui  1 JLA  (JiLo 

L4-4  j—uSLi  1jl:>.  5j-j^  Peptide  (^Jl-lTl-u  5^jJl 

.  4^Ll<m£L!1  Cj^Lc, Lilli  fiLj_ulj  J  (J-*  LLlLi-u  1 

(jjj  (j-*  1 J-A  1  LLiAJI  jJjjla  t  '^jK  C-i-Cuj^  ly^  jl3J 


■  (J-^ 


^LdjJll^  (  .  «  L)l 
j-u_uJ  fiLj^Lllll  5J_i_aL_u  *^tl  (_^ia_<i_>Jl  LiLaj-a  1 

fill:>.jJLl  (jj-is  .  cLi_aij  ^j-1^1  L<j_Aj-i:t_i  L<j_aL!11£^  ^ LTJLvjJL I J  ^ 

1  ^ LlaJ Li  4-lIc  fillaj Ij  ^  jLs* jt  o Li<_u Li  1  ^  1  Q^jILSj 

^j-fj-t-u^l  4^^Li  (J_a^e_j  IjjJl  4_i  jL-saj  «LullLll 

IjL^  Sjij-^Ltl  4— P^LTlLU  (J_4^La  Anticodon  ^  d  ^  a  jljj.SLj  CjIj 
^j—lVl  (J^Lidl  (J-*  Cr^-9^^  ijr^  .(_^1_>J1  jjj_L^Vl  (_^ia_<i_>Jl 

^(Jaj-ll  4_<j_j^L_a  4_j_ul_>Jl  1^1.  ..M  - ..  (_yill  d-j-t^Vl  (_p3^_<j_>Jl 
^_j_jJl  4_j_L^Vl  (_p3j_4->dl  (J^Lili  4_tSLJj  i^j^Ul  (J-*  cli^l  •^tl 

L^  Li-Li  (_^^1  Sj^uSLll  '  L\ •^il  ^j^LlI  yA  ^  4_ujL>tJ1  1^1-  -  ■■ 

(j-a  t  ^  1 "  •■»-  a  l_»_3  ^da JLi^  jJ^  LiHJ  1  jj-*  L? ^  ^  ^  J  J  ^ 

4_j_Lj_aVl  VL:t_a  ^_<_aAj  Cltjj:t-i  1*-^^^  .  dt  , ,.  ^^Vl 

y_C.  .(^L_uJl  ^1  •  '^tl  ^_<la^_<jJLl  4_i_i_u_tJl_i  1jl:>.  5j-jjua^  0-il£^ 

(j-a  Cj  1  jJl  1  Cj  Lj_4_j  1  4_C, j-<_uJ  LAjj.::t^  (JlAj-l  1  LjjJ  1 

Q-i  lLiAJI  jljLa-o  ^1  y^A-i  4_ulllJl  4JL>.jJ,1  .^tl 

Lc.J  ,i_La^  10“^  Cr^  '  Ls  Jj_»_a  lIUjU  ^ 

4_j_Lj_aVl  (_)l3j_4_>Jl  (JjVl  ^JLlJJLIL5  4_ijj-LaJl 

yA  V 1  4_j_L^Vl  (_p3j_4_>Jl  Cy^ 

^^L.u:aVl  yA  fiLj^Ldal  aI^ja  (j^Lj  ^  ^  ^^j^Lll 
jJ^_(_u^^l  Lj^^l  ^A^SLll  a^^LilII  4_L3Lj_u^  i_a^jl111  jlI^  ii^iL^JLl  ^.LLa^Vl 
yA-jusj  La  IjLAj  i(JjifcJ_I.l  Ljj_I1  ^  1  ^  ^Lil.1  ju^Sji!I  otj  «Lu^LiJJ 


2S2 


piAll  J9.P 


LjlIlJ  1  4JiSLxfu-o  5 l-;;->»-l  1  C-t-Lv  t  '^jK  ^  1  LlI^  1 ■  ■■  Li  ^i-oa  1  1  J^Jtj 

i^jja  V  (^  jJl  LliJ  1 

(J-jtjso  1  t  ■  --j  ^  CjL^j^I  C.(-t-L(.^  Jl^  :4^1j  (j^  ^  ^ 

Ct^  ijr^  C:r^  j-5lu_uJ  CjLjjj-:^! 

(J^LoIlII  t  ^  n  ^  tjl<-pc_i  L^JL)->tJj  -  5  tl  •  \ 

jJ.jL^t_j  (^jJl  L^_3  i^LLjjia  1^1/ > ,.  ^  *jijL4£3-*V1 

^1  L lLLi-o L^-l!  1  dJUjU-u^  (>JLOb^  ^  ^  ^ ^ '  " 

5«  ,^.Vl  t  j.^U»t  \ ."..c^  '"■"  ^tl  L^jlSjG  4^jjj£ajVl 

gL-i-(_LjoVl  (J-*  5j_S_»_a  c_<_^lj-J  CjLI^Jij-J1  (j-^^  lJ*  ^>-u-i-uJ  1 

4_j_Ljj>. jij Jl^  1  jj-*  ^Lj-ul^  (J-<-u^1j-u  aJulhj  4_ajj->JLl 

/  ^fiLjjJLLajl  f^yJt  1  jTh-iTJ  1  L^_t^  j-*Vl  1 JLA  .jj>.VLi  L^-Lo 

(J^lj  Q-C.  «;U1  ^LjljIj  1  ^  .  .."K"  4_u^^j-IaJ^l  J  ^ 

fiLsLiJ  L^^'L^Li  ^  cLj-ijij-Laj  1  1  ^Li-oLi-ijJ  1  LoJlI^j 

L^  IjU^  3  ^  J  *  t«s  tl^  ^  j  ^  tl  ^^^^1  ^  '*'‘^ 

3JL_aL_uJl  '"  LoJlI^lj  ,  1  '  ^  ^  cfli_jj:t_i  4£j->J1  ^JLc, 

lLs-iIju  fiLu_u^^l  4J_<_uJ_<_uJ  1  ^Lj-tla^l  ^^^1  t5 JLo> jJI  ^  j  *  <  5jj_Li3 

fiL-j-iIa^^Ul  fiLj_uL>Jl  (J_i_o^VLi_uJ  1  l_AljL>.j  4-lLo-^j Jlj^ 


4_u 1  ^3 LJ 1  I  (3^ J  1  m  Cj jj.st3uj  L^-tiajLj 

<Lj_i jj-La-i i  j^y^  5j Li-uJ^  1  (J^Ljlj  ^1  (j-*  4JLSIL1VI  ?.m 

^Lll  CjLIj^^-^  L)!^  Ij^Laj  .^LuljjjJl  4JL_aij_u 

j_A  4«G_Liji.l  4J_<_aL_u  (J-^  L>^  ^  ^  a1  Us  Ml  ,  U1  w>>  sVl 

i_li^L:t^  5jjUst,l  3JL^iL_ail  5j->Jl  jlj-Slu_uVl  Qja  p  ■  ■■^tl  j-SjJ  [^  J-ll 

.£LtX£3-^Vl  gl  jtl  ♦  A  tl  Cjlj  t  J  t 

(^jJl  La  iSjj'^  L)*  L)J-^  Lh^  4_Lsii2Jl  (^y^\  Vl  L)l  i  J-A  JlJU  j-AjI/I 

.  ^  ^  ^  ^LLul  j2pLl11  aL^LtJLi  3^ 

^  t  LLijL_uLi  y^jij  ^^t_La  4li^L_u  i^jJI  <^Ju-^JLb 

(j_u_i_ul  CjLj_LjjljjV1  ^1j_i  uliLcLLa^Vl  '  g. Lllli-o Li  43Ljj>. 

(jjjjj  ^  .Bacteriophages  j<s_3jlj..:^l  cjM^I  jj-*  ^IjjJl  j<si^ 


ill 


plaJI  6j3jju> 


Li-g-uj  CjL^Ijj  Luria  jj^l_iL_u 

.  oL^e-lVl  (J-*JLA  *  1 jJl  (^<-U-^J^l1.  I  ^Ll-tfuJI 

5_jua_ua_>JL  1  (J-J^  5jjL>.  Hershey  j_a  .  j  ,  i  j  1969  ^Lc, 

fiLuljjJl  4.j_LJ1j  ^L_u_tIu_uVl  a ^  1  •" 1 1  ^0^ LtfliTi^ V ))  Lo^^^jj-j-iil  '  .t-slt 

.1981  ^Lc.  Lj_bjL_uLj  ciJjij-Jj 

5_^L(_uL^  (_£l_j_^j_<i^  0-iL£^  i5jLjjLj_u  udjj-jJj  5Ljj>.  o-iL£^  l^3 

aJLA  ^  1^  *  )  Ijy-^J'  J  ^  ijr^l  ^  ^  L'  L>^  ^ 

((J.^iJl  ^Ljj)  ^L^jijjijjJl  4jL3£j1  IjU  Us  ;tl 

fiLj-o^SL>J  1 »  tlj|-^  Medvedev  lJljjl^jl^  (jjjJ)jj_:>J  1-»-*jj  . Cj j-j-uj^ifu-tJ  1  ^lj_i 
fiLo- j-a-1  ^  jl5_i  i  jJjLu  1 924  ^^,.3  L^Lli  cj  4_lLj^j_<_uJ1 

5_jjjLA  Berlin-Buch  ^LojJl  di)L:t_iV  p ' ^ ^ ^ j ^ ^ S*  ^ 

a_(_ulj  jJ  1  a^ j_i  i ^SLi_uj_a  jjj.b  ^Lo jJl  dl)L:t_iV  J-Ct^a  4_al^V  0_j^j_<_aiJ 

J  ,1 "  * J 

(J-*  «LcLoJ  lJ*5^  o'  '^JO ' 

‘ ^ ^  '  '0 '  ‘'^ bA^d  1  L^  I 

(j-*  4_ILILILJ1  4_S_i_LaJl  (3-<j-C,  J  Jl^jla  iVogt 

aJ-ALfo  lA^  o'^  cJ^  (J-*  LJ''-t^  ^LoJ  5j-cIl3 

4_wj-^l  Li^Lidl  ojjt,  (jyu  fiiLaalj  ijJLla  ^1  j^iTi^La  ijJ.^  (j-* 
4_j_al_L!l  a"^  <>.•  <  fitLa-Uj-a  jJLSjVI  5^  j-jUju  Li£^  ^^\  i j^j-Laa  1  jJll  1 

do^ji  L^_tSLlj  i Cj L>. LruTn-o V 1  aJL^  4luJL>Jl  ^LojJl  d)L:t_il  JLa-G  Vj  .  ^  ^SjLtTuJ 
t  ^  ^_^JLJ>.1  d_L-i-t-du  4— 1-1-0 l-<aj>.  4_iLIxSLi  ^LojJl  LiJJIi 

3  ^-3  "^y*^ '  L^dJl  iKoestler  ^iTn-u ^  ^  i5^^-ia£L!l 

♦  a-d^LtiuJ I  ajLt^jtJI 

Clt:>.^^  diLoJLa^  3:iLS_a  JLuTuJ  4_lLi^ j_i_uJ  1  ^jJjlJI  4_j.4-ijl^i  d)JLc,j  JLSJ 

.  1  (dlL^ljjJl)  ^Ij^l  4_i_ulj  jJ  IjuTiJe-a 

^Lj  1  *  r. ^  a  lil  .^LlLaJl  ^-^Jfe-us  4.Cj.4^5e_d  LiJULlaa  C.«^ 

Cj '  1 1  ^  1  j j  O '  '  (3^®-d  1  ^1^ i  t  ^  1" •■»■  a 

.  1  ^1  At-N  .^Vlj  dilj-olaJl  ^  iijJjLoV  L^  3^  4_i_i_uItSLL  1 


(ixLbJI  Jy» 


^JLu  ^  *  (J— O  Li-tTuJ  1 
((J.>»J1  5_iLij)  <Li_u1jjl1  I^iTl^^  qjj-uj\^  1926  L^LLl 

^-jjus  i  (_jj  i  4_j£j Lo^U  1  C.L>^ j L£L3  i  lL^S  ^  fiLxSUj  ,  C.L>^ s*  ^ 

.  Mendel  ^J  jlLo  5_jjJi_(j  CjL^Ij^I  ^LlII  jl>.I  lLU  j  jj-*  ^  ^ 

l_J_<_uJ)J  fiLLaJ  JL^  i  <ULj  ^  ^ 

L^  j^ju3 1  jj-SL!^  I  l_j_i_uj)j  J  5 j 3-*-l  1—1  ‘  ^  c^-9 

Q-a  5_j1jjJ1  ^L^_Ljl!  jL^ia-dol  <^LLa  LL«I  (j^  <ULj  ^j^t_Lsaj 

.  ^q_AJlj>.!  ^  JLc,  Ij  i  1 Ji^  4_Lo  jJu^Vl  43^j>.l  ‘  ^Lul 

5j_a j-j  L^ LI  i  1  JL^  La Lc,  ^  4_»_i_i_u  1  (j-*  ^ LjJ  1  4_Li  1  ^ L£j 

-  ^  ^ L-i-a-L>J  1  (3j-^  ^  o£L_u_aL5  i4_ufoLill  4_t2a_Al_Lo  lj-<-u  j^^LLoLlII 

^LlVl  «Lj^L_«j  *  d  ^  \  ^j_oj)jJl  5_iL^  jjuj 

^L-Lt-gTiJI  ^  ~  ^  y  A  c-«_iL^  ^L^jJl  ^1  <U^j  4*-_jjJlI1  <-_jj)j-^L 

1  ^^f.^iJ 1  0"^  ‘  1 1 A ^^_4_ij  L_<i^^  1 4 1 9^5  ^  »<L  /  ..A  I  ^  ^  /  .<  Liixi  1 

j^J_<-4j^  1^  4 4-d LLjJ  1  ^ Lt-i-o ^  1  ijii  1^^-Li-o  ^ L  ^LlLc.  ^cSLa*.^  ^^^_(_i_i  .  .ill 

hXAJ  L^-L^  4^^^L1-U  1  *  d)  L-4-40»^  L£^  ^  L^l-U  1  cHJ  1^^.SLi-UJLA  I  I 


^L5lL*_a  J  (J/UjIj  (JjA  t  iTm  }-^J-4-4J  jJ  M  Ii^tt  ^  CjLIjLj  (_^JL>.1 

((^V (Jj-^jl ))  4_iLI1£^  ,^/u_uIu2j>^ ^_4_u  t  ^  •  Bytyrsky  jj>.T 

<Lj.LLc.  Cj  1  j  JU  p  L  /  4  cQIjl:^.  ^Lk-U  1  t  Ljj>.  ^ I  t 

5j-j  1  jJ  1 ))  <Cb  1  jij  ^  Ltil  1  li ^-4-1  ^LLa  (jy^i-urLxL>J j_4_u  jJtJ  1  ,  <Cb  1  j-1  j  (jj-5 

•«cAj'^' 


IJ-^J  ‘  cAl  ISJ3^  ■  S-^  1 947  i»Lc. 

^^^JLjlJI  4_1— 4-1.^  L£^  I  ‘  .  1  L  ^  1  c-  ^  LlJ  4  ^^u-4-lLiJ  4  1  i^^ual  1  ^^u-lI^-lII 

<L  1^  ^^L.t£^  ^ L4fo  j li  ^ Lc.  <L  1  (j_4j L_u  1  t  3-^tH  ^3^.4*"*"“  ^ 1  ‘ 1 

(—SjLi  Ji^  o'  JLSjLS  44jL:t_iLi  ^LlSU  <Lu2ij-5  ^ L*'?  ^1  c_t::t_i 

4  j^4-uj-4  4-<L  a  , ..  A  JL>.)  fiLi^Lu  JJ  ^  5jLC  Jju  .CjjJLi 

CjLt-l^Ll  1  JL^JLA  4JJ-4_uJ1  j)JJ?E_4_uJl  JL>.  1  jjj-dSLl  L4-1  4IxS>C-U3  J  LCli-u  I 

.^Jljj^l  ^Lj^LOuVI  LonjJjj^I 

1j_<3_£j I  jL£  4 1 945  j— t-4-t-t-i-o  j  ^ jlijl^-lILj  4 l£.U5 
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j.SLi_u LSLi  1_l.Lj ^  qS^-uj  1 Jij  ]j  Qja  (J-aJj  1  l) J  ^ 

^j-u-lJ  ^ ^—u-^a-o  (J_4JtiI  1 j-Lt-uj I  )1 jj?eIu_o^L1 

J-Xj3^  ^_<1_<_U_1  L_£l_J^J_^^  (J_u_l_ui  LoJ-t^J  .fiLuJlll  (j-^ 

t  ^  JL^  i_£L_j_^^_4_^  *  ‘-^LJLA  fiU  1  j  ^'^"1 '  ^Li 

Cjj_a  .  4_j_<j_LjlI  1  Cj  1  j^tTol!  1  4J  ij-5j  4lL>.j|j  ClulSL^  ifiQjjJtJ  $-j_<_uJ  fiL:t_uj 

(J_4— *— 11— j  1  J)J— 4-11— 1_0 1  CJ~^  P  ^  1  J  J  mi  ^j-L>.  f  i(^^^LlLj_u 

d  ,  ,.lj,  1 1  1  ,  ,.4  p  Us  / 1  ^ t  1 9A4  ^  j"  w  n  ‘  p"  ‘  '  " 

4_»_ifoVl  jqJju  ^ "*•  1 1  j_]j_>Jl  J-^jlXI  4_j^L»_tIo'^l  Lo- 1  j  ^Ij^l 

*-_)LxSLll  L_£iJJ-oj  ^IjjJl  ^Lc,  J.^  fiLi  ijJLLAj  .  lLLi-u-Lujj  Li  c-tlaJl 

t  \  <-_3j_^j_^  Lysenko  j-SL-Li-o-iJ  ^JiS  '"‘^' 

JUtlLa  CjVL:t_4  (j-4  ^LlSL^-i  (jL£j  J^J  4jLi  L_ti_i^^_<i^ 

j-uj>J,l  JLi  i 4_j_uait_xIlJ  1  fiQ^  jL>.j  4ILjSL^LLiJij  t  Ljj>. jJ 5_iljjJl 

.^4_uj->Jl  4_S_iJlju3  Kapitsa  Lt-uTt^u  1^  I  ,(J_4-»JJ  fii_LoL£Li 

fiL_Ljfo  fiLLjLj>.  (J-jj-A  c_uj-4-i  JL£:LSI1J1  eirP^'  1970  ijy^J 

fiL5_ij_u3  ^Lj_3  fiLcoAj  ^LjlII  j^i  i  1981  ,^jl»_4 

5j-jL>.  4-LlJ  JjU  fiLi_anj  ^LjlII  ^  ep!  (jj-ll 

(J^  ‘■^  t  ^  l) ^ (1)^^  ‘ lIlP 

. ^Lt-iTo^l  ^Ij^l  ^qJLc, 

(j-ij-Jl  (JjljVl  jL>.l  i«LujJiJl  L^Lll  j-4-ij  jLc,  1955 

i 4_i^ LjuH/'^  1  Lo- ^^u-U  4-n-al! Li  ^  ^j-Lu-i-aJl  i^ijLrfcHJl  4-L<i-At  IjijJl^ 

ul)Ljjj.^l  CjIc-LuH/^I  1 j_lAjj 

Sjljl  Cj  J— Li-u  t^  ^^y^JLil-A  1 5  ITli-u  t  (j'AX,  1957  ^ 

5_^j_(Jl  CjL^^LI  ^ ^  1 1  Jl^jlLLi  4-^ Lt-tlu^  1  Ljj>. 1  J_iJl:>. 
ijy^j  LjjJl  4_ljJ_11  cj Lc. Lk-Jo^  1  jLjI  (J"^^  ciJLLAj  , j>j^_<_uJj L£^ 

L?t:>.Lj  lj.£j-4  i>j-pj?e_4  i4.jj>.^^_^l  4_jj>.l_tJl  jj-*  ^  ^ 

1  J_A  1_iI_IL£^  j^tTu-i  •  4_j_*-ul-*-uVlj  4_j_S_Lj_LaJlJ  1  ^Lt-tlu^  1  Lj^ ^ 

.  1988  J  l£^ 

lXSIs  .  AIj^  cl)  15  5  Jl:>.1 ^  1_luJL>.  p"-7»-  /  Ia  L>^  Lu  J_>*J  lA^  LLoJ  Loj 

p  J  ^"t , ,.  1 1  LuJ  1  .  ks  1 1  ^  1  ^^-4^3  ^yjILrt_4  1 4  ^  jLi^  Traut  ,  _a 
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,JjLJi_a  Cy^  JLS_3  .  1— ^Lt-iTu^  1  ^L?eIu_oV1  j-jjl11 

(Jj>.ljJ,l  i_tiiltje-o  5_il_ili  5j  ju  Cjlj-iLaJl 

j-jJLJj  iCjLjJ  ^  Oju^jju  l!il^  .  La^_4-J  (J-* 

[^jJl  ^  ^  Cjlj-iLaJl 

J—Lc,  j_<i_tJl  (J-*  03^  ^Lii  5_i_u_<iJt_)  ^Lt-iTo V 1  Jju  j^yluVl  c-tjuait-i 


(78*) 


^^JJLjIuIlII  (J-*  [^jJl  (J-*  ^ 


J:^\ 


C-i-i-u-iJ  5_]L:tIu_uVlj  (j\J  (Jj>.lj-ll  4_uLj_J1  '  ^ J t-s  1 1 

i  ^ LrtJLi-o^LJ  p  j  .  ..t  1  jjyjLuJl  i_La_=*Jl  -  g>  '  '■ 

L-oiltit-O  L>*  A-lIc.  ^  1 1  j2>^L4_J  il— £1^  £>  [^  jJl  udl  jJ  (JjL<1_L1 

4_=*oI_L!1  («Lc,j-:^1  5_jL:tIu_uVl  j-jjljJ)  4_uLj_l!1  '  ^ J  t-s  1 1 

(>a  (^jVl  4ajjV|  ^LVI 

£Li_u1j£L!1  4_u_uL_uV1  ^l£jVl  JL>.i  ^  fiL:t_u_tJl  aJJt  tjj»  J-4-ij  (3^ 

J— 4-ljj  l_£L_J_^J_<J_^  ^LS-O  fiLl  f—SjJtJ  C-cJC-l-t.^  I  [^j-ll 
<_U1_A1  4J  JJLJ  ^  cflcJC-lJl  1 i^ljLS  C-tJj-C,  J-*V 

4luJL>.  CjLaL>ij1  Cjj^l  J-J-ij  t-A^  ‘. (yi-yyi-al  lLU 

1j-_j_^  lj-_jJLj  t^Lt-tToVl  LiJJj^j  i4^1j^l  CjL:t_iVl 

L^  i  J-A j  i  Lj  4_a  JLn.  1  1  fiLj_u  1  1  Cj  J  L^  i  J_5J  llU  1  ‘.  4ulj-u 

.  CjLaL^VI  Sj-tluLJLl  CjJlc.L_u 

4^Lt-L^  1  du-ajtiJ>^  ^^j-1  Cjlj-iLaJl  J JL»_a  (jLi  t  ^ ^  Cj-iI^^ 

(j_uLj_uV1  ^_y-A  iCjL>.jj  10  ^Liijl  jLi^ 

^1  (-_£j)jJtXl  Qja  ^-J-£-£5  i  L>^J  •  clilj-iLall  4_aj^Ul  5^1  t-slt  J_Sj 

t " <  1  j.  A  l-s  CjVjljlx  iJJI_La  JL>.j  jl  iLjjlj  gLrt-LTfc-c^  C-t-i-u-J  gl  tA. ^  1 1  ^JLA 

^Lijjl  Ji^  L^jJ  i5jlj->Jl  (J"^  L^J^' 

£Li_u1^^£L!1  l-Lfiajl  cjLbLciu£^Vl  ^  cjL>.jj 

^  filljLSJl  ^  ^ ^  C-t-iTu  L^_tSLI^  1 1 

.  ^j-<a-lc.  Jl£:L-uj  Jl^  l>^ 


2S7 


pJbJI  6j9jji> 


i_iiJ  Lj  i((i _ iLJu  ^Lc  4.»_u-!aj))  » _ iIjSLI  4jL>.lj_a  (  I  *) 

Advice  to  a  Young  Scientist,  by  P.  B.  Medawar  (New  York:  Harper  &  Row  1979). 

‘  j"' 'J  ‘ '  " Ij  ^  -L>.l  (2*) 

j  Sexism  (3*) 
Racism  (4*) 

. J  aI .  1  ,  ,,l  Ij^T  iC-LSK-i  Pure  (5*) 

J  flj  4_jJlj_)_:^ I  ^ jj j_a  jlill  * ilUSLI  (6*) 

Ls  jJ :  ‘  Lj  t « ^cJjlI I 

Solid  Clues:  Quantum  Physics,  Molecular  Biology  and  the  Future  of  Science  (New  York;  Simon  & 
Schuster). 


. (Jj-dlLuoi I  (^1  ‘tjcTu  4JT  I  ^T))  (jljJjLj  ^  ‘  (7*) 

.  Cuj  Li l-'fc^Ld  (8*) 

.  Feinberg’s  Scientific  Utopia  (9*) 

‘  ■  (J-Sljj  4Jje_Ju  i^^yJb  ‘  H  <Ltiajj  (J^  (  1 0*) 

CjLij_j^pSLIJ)  *  -  d  :  ^  ,~,  fiLc.j.4.3s_a  gl  'j  H  fiLciajJJI  1 1  JiSLaj  4_iL 

tjaiaJI  dLC.jMLi  j-JjTlIj  ,^^1  iJL>iI,l  ^1^  Llj  . <jJJ.(.uJ I  ^J-u 

.  ^^-(..jJI  o'j^  dtLSljl  5Jl:>.Ij  tilse-iZj  L^L£j  Cjl_L».«iJI  j,L>J  I  jJ  tdlluuJI 

^  JkJI  (lU) 

. Cj La_jJjiJL I  5j->.lj  4ILJI  (  12*) 
/  I  I  4lje_a  t((9^^£LdJ  ^  V  ^  *-^  cJ.5^  CjLajl*JLI  ^j_a  (  ^  ^*) 

.76  ^  .(I993)/I2 

42  a  I  '  U<  ■  1^ I  ^jreTij I  ' ^  1^  <  1 1 1  jJJilLtiLl  i^_j  <  1  ^  d  ^  d  <  ^  Alan  Turning  (14*) 

.  I  4je.^  LdLc 

.^UJU  ja:J  (15*) 
.a^ysji  y\  jiM,ri,„vi  (16*) 

.Tadpole  (17*) 
.Malignancy  (18*) 
.  fitjeju  (19*) 

.  ^jjJsaj  J  (JLlSk-u  ^clc.  (20*) 

:u_]j^L>.  I j.(.uj ^jSL^JLI))  < ilnSLI  4jL>.lj_a  (21  *) 

The  Possible  and  the  Actual,  by  Francois  Jacob  (Stattle:  University  of  Washington  Press,  1982) 

<jJL>.  Lt!u.a  4.j.>.jJ_jj).j.dJ  I J  c-tlaJI  3^^  (jj"  ■  -d  <  i  a  O-*)  I  j.(.uJ  j 
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.  ^cjJ  ‘  La^LIuj^^V  JJJ-* 

^LSrJI  Sjljj  jJlusj  i^LlSLII  ljLA^<jjvjj  “Chance  and  Neccesity”  (London:  Collins:  1972)  (22*) 

Instructivist  (23*) 


,JuJ->JI  ftljutlL]  (jl  CicLLaIL«j/l  S^^LLaJI  ^j-^* j  LtILul  JlSJ  (24*) 

■  a  . ,  .."K  a  5jLc  CjJjj  lju  IjiSLaj  Lr^  S^^LLaJI 

•  ftLioj  LLlIi  L^J-a  <Lcj.a.?s_a  Lego  Set  (25*) 

.  Socio  -  Biologists  (26*) 

j •*■  'd I  (^joj^LjJI  ^Lje_usVl)  (^7*) 

j_yJ|  4jj-jij  CjLLtis  jLu-uj  :  Anthropomorphism  ^LLuaJI  ^j_a  (28*) 
.  Bacterium’s  Flagellar  Motor  (29*) 

.  a  priori  (30*) 

■  (3 1  *) 

t>G 5 j  ^  ■~"  J-a-sej  jJI  jjk  Jj-<-o jJI  Ij jJI j  •  Ribonucleic  Acid  (32*) 

.  I  ^  ^  d  tr  \  'it^  . ^\  1  1  L.  1 1 

•  Intrinsic  (33*) 

•  Encoded  (34*) 

^  ‘  ^  1 1 1  ~  (35*) 

The  Thorn  in  the  Starfioh,  by  Robert  S.  Desowitz,  (New  York:  W.W.  Norton,  1987) 

•  Code  (36*) 

•  Infection  jI  (37*) 

•  The  Phagocyte  Theory  (38*) 

•  Control  (39*) 

La-a  ‘"d  ■  ''_L^  '  cHiLa^Lc  ^ L. •  «  >-J ''_L^  < ^ H  <  ^ t-» •  a  ^^jSLduj  ^IlII  (40*) 

•  i~ tl  \1  ,>» a  (ji  ^j_a  ^ l-*» h  ’  5j jJJLI  jJI 

■  a  1^1  1 1  j"'"  ‘  'N  ^j_a  ^Je-(.uj  (_^5LI  I  j ^ ll  a-iilsl  JuJul^'  (41  *) 

•  Aftermath  of  Shingles  (42*) 
•  jJjJljlII  jI  Infection  (43*) 

An  Imagined  World,  by  June  Goodfild  -  « J^ielLa  ^Lcb  ujIhSJ  4ju>.I j_a  (44*) 

(London:  Hutchinson  1981) 
•  Ecotaxapathy  (45*) 

.  4-dJ L^jJ I  LuL^j^  SjLio)  ^  bs  i  (46*) 

-  ^  J^)_alilll  »  1_Ll1  I  j^jji  (47*) 

^’’WhatisLife  and  Molecular  Biology”  I  (<55Lj>JI  Lawi^lllSLl  4jl^  (48*) 

Erwin  Schrondinger  (Cambridge  University  Press,  1987)  u3jl  ‘ 

.Wave  Mechanics  (49*) 
^j>UI  4^11^1  u^uluJI  4^11=  (50*) 
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<L>.j  J  ^LLaJI  4-t.c^  j_A  kT  jl  JlSJLI  4<LiiLaJLI  T  CjjIj  k  (51*) 

* 

Sj^LSJI  ^^JJLI  Cjljl^^-c>JI)  4-t.(.u.L>J I  Aj^HjVI  4^(.u-L>J I  Garnets  (52*) 

Jl^  ^  j  1 1  JlI^ 

iCjLjj^^JISLJVI  iCjIjJlJI  ■  -'I  ^  j  ^ ~  i^j£.  SjjrvLc  ^juJ-SILII  ftlj^).j^l  ^jl  j»jl*JLI  ^j_a  (53*) 

L^Ijl.S_3  c?-^  5lj_Lll  (Jj->-  ftLul  ^Jjj  4_4.(.<x>- 

0jjt  4— li-G  <j1^u  15^lI I  j^>5LI  .SljJJI  1 ^ '  "j  L^H^LIs 

.  Complementary  (54*) 
.Antibody  (55*) 
•  Antigen  (56*) 

^JL^TljvI  4->.(.<xj  ^cjjjLcjJ  luliljjJI  i^A  a  flj bs  / a  ^L>.  Entropy  (4_jj_2_p-J^0  (^^*) 

^jl  ^j_a  sLSjLj/  ^L>.  a  aj  U%  '/ 1 1  >'->"<  ■  ^L>JI 

Jl>.IjJI  tLmjj  LaJlIc.^)  VLaH^I  ^L>JI  a  aj Us  j  1 1  ^L>. 

a  ■  -w j  a  <Ljj_j^^Jsaj ^ I  (j,5^  <-dJjJ  (LiJ^^^)  LajI  J  VL^l>.I  ^L>JI  CjjI^j  t (c-i^j-a 

a  j  l-^  I V I  ^jj.SLj  ^  j  bs  < "i  H  VL^l>.I  (J^Vi  ^L>JI  a  aj bs j  1 1  cjJ-SIjI  I5|  Lai  jJSLiuj 

.  4-tj>JI  CjLuI^I  oSJb^  44_JLlm 

^j|  5|  iSjJu-a  dtu-oJj  ^(.uaJI  a  bs  a  a  .  ,  ,,“1^  a  4^Ui3  |  (SLJLl^  4^lls  5j  LulI  I  OSJt  (Jiiaj  (58*) 

j  .T  a  a  I  U.  1 1  4_>.j.i  (jCj-jSL^LLi Jj_a^  ^j’uJL>.  4J.a.>JI  4.^_j^Jsajl  J-A  S 

a  j  ^  (LILiIj  I ^  ^ ^ aLflj  ^a)  4J.a.>JI  <>Jl^  4_iL>.IjJI  ^LLaJI  j.jju  ^j.c.  T^S  jl  j_5Jll 

.  I  I  ^  5 j  ^ 

a  ^  *i ^  />  b%f  VI  jJ.4jJ|  jjfc  Jj.>iJ  a  ^  j-n  La  4J.a->J  ^LLaJI  j.jju  (59*) 

.  fiQj  u  5j  I  J  I  I  Jjk 

^Li.<u^  jl  ^LL  aalUUj  a^l^-tl  41*^^  Adenosine  Triphosphate  (60*) 

(Ji  cU^LLaJI  4jjJi^  ^LuCmj^  -^jau  ^  _  i~<l  a ,  ,,j  all  ^jjjjJjjl  LaJju  ^Jj-sellj  4«tjJl  jl 

<~'l  a  ,  ,,j  all  ^j^jJjjl  JuJl>.  ^j_a  ^  ‘  L^^riJe.^  ^5L(.uJ I  (jljJl>.l  ^j_a  CjGjjj5LI| 

•(cy^'  ^ 

•LijI La  I  jTije-a  d)'  Li'  Enthalpic  (61*) 
I  j  Cipher  a ,~, II  L>.jaJ3j  ■  ^l~ •>■ »  j-Aj  LtiajI  JLajj  Code  _I  (62*) 

.  4-ua-«rJI 

■  (gl  ,>>atl)  ^1  jjUI  ^  ^pj  jjLa_a  jl  : Stereospecific  (63*) 

•  Randomness  (64*) 
.Orderliness  (65*) 
.Encoded  (66*) 

Lijj)  ^  a-vj  1 1>  ICjLljjj:w  1  a ^  i  a  Ji  (^LS  dr^llj  Jjv  d)-a  (^^^Jua-saJI  L^jill  03^^  (67*) 

-  (dj '  4dr'-jlj.c)j  (dr'-c^  4dr'-!.il)  ^ . b?l  ^^jSLa  ‘ ^  ‘~J~J  “ _ >_jLuJI 

1  ^  ^_^L4^I  ~I~  ^  d)~^  aj^^SiLa  a  I ,  ,1 1 ,  ,1 II  ^,LA  a  al-s> 
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^  -  -I ^  -  -I  Jl^  (Ih^  4Jj_L^  ‘  ‘  ^  I  ~l~  ■  -'  (Ih^  4_dl^ 

.  ^  I  •**1  ^  1  ^  1 1  ^  1  1 1 j  I  ’  I  j  1 1  /^\ 

.  Chemical  Kinetics  (68*) 
.J^>U  i^LL=J.I  :Fidelity  (69*) 
•  Methylated  (70*) 

4jtj_LLaJI  t<Lul^d^l  (_p3j.4.>JI  ^j_a  ^  C  ,,C  ,,  (7 1  *) 

(J^SLs  . cj LLjJ_g^^— lJ I  I  j  <  a  ^jj.SLj  (_p3j.4.>JI  tLjj^i  I  -~'^ 

.  (Lil*  (jdjVLi  jl)  I  ,,C  ,,~  <LSj^^Jsaj  L-ajj  sM^l>-l-J  La]  ‘  •*■  ’ 

.  Methyl  Group  (72*) 
•  Gibbs  Binding  Energy  (73*) 

CjIjjJI  <Lajlj.»Iu£.j  CjljLiil  4_j^j->JI  bs  /II  llILLa  u'  ij-*  (74*) 

.4jLi>.  JljJss  1  ^  ^Iju  (jLajdJ^  (JJi 
•  l>L>.  5j_l^  4^j-(..jj  GjJI  I  <  j|  (75*) 
•LijI La  I  ^TLse-d  Enthalpic  (76*) 

•  Electron  Spin  Resonance  (77*) 

CjLLjJL^  4^^JJLI  Cj Ij I  jAi  (J-cHSLi  V|  ^«jj  V  < _ il  LLa  .Ia-wM  »  c_(jfcj  (78*) 

JuLJ  <-LL1j  i^j£.  J-C-dl  ^jLdlLa  Cjj15'  Jl>.Ij  j»jj  Jl*j  O^LLsILlmI 

•  I 
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1915  L^U!  jlJIj^  * 

Cr-^  J  Cr^  4_jJ»-al_>Jl  <llu_uljj  (J-<l£^l  * 

.ijJLla  (jj-S-ij  1940  ^Lc,  4j^^_j_>J1  4_ij_ai5 

LlTuTl^^  1  U_)l_tii:>.)  J_<1_^1  4_J_Ll  t  U  :[: 

.  1962  ^Lc,  g-LuM^JJ  5_t*!a_ua_=*JL  1  53-jL>- 

1_L^ jJj-i-lJ I  5jL>.jJ  Cl»-?e-J I  4JLlA  l^JLo  SjLC  Cj I J-l<-u  * 

.  (jIuJJLlsL^  j-pj?e-o  4_ujj..:^l 


^_y3 

..^/tl  4^jIL11  LojijJlJ  Ulll  J  l^^ljjJl  * 

5_j_ij-JLJ1  Sjljj  ^_aI_LL1 

JL^_»_ll  lLLI 4^j_i_a]l 

d^^UUJLA  t**<*^l  &  4J  ^ 

<Ljj-5LiJl  <Lj_ij-jlJ1  Cj^'I—:^! 


UfMJf  3^1  jb 

^^Ljijj  juj_^lj  :  lJi^G 
j  j  L2J 1  jllc  3 JU  ^  '* 


d  Jlc  4-l^I^  Ltll£^ 


cj^ijJl  (^L^jJl  :  L^-La 

^c-5Ll  1  t ^ 3^11 1  ^  (2h* 

gl  A  t  d  <  *  1 1  1  ^  **t  < ^ 

*-_j j-<-u 1  j  ^  ^  *t  1  t ^ ljj._j^  1 
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.  j^l-U-fl  J  ^LX-AL^  ^  I  tl  Ll1-U  t  ^ 

.  5_ua_uait!m  4_uiJjlI1  c-dxSLll  jj-*  lJiJI  ^ 

?.Ljj-^  '.  L^-Lo  ^  <  tj  4_ujJjl!1  c-tHSLllj  <LujJjlJ1  CjVLSJ,!  (j-*  * 

*-_)j_(_ul_>Jlj  (J_S_»J1  ‘.^c_jjLlU  •  .^tl  ^Lc, 
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5 jLc,  cjI j-Li-uJ  (J_4-C,  JL£^  ,  L^LLaj^  g.L^l^  '  3-^  3^3J^  (j-u£^Lo 

fiL»_aL:t_i  4.j_LLaJl  Cj^jrt-Jl  (j_aL?E_4-i  «Lujj..:>Jl  Ljj>.^^_^l  p  ■  IjjjLo 

JL:«  431^1  MM^lj  4jL?tjV  1962  ^Lc.  ^Lla-iSLII 


^j-«  j-^JlJl  4_jJLc  4-C I  JLA  (^y^3  »  1  c-4^^ 

.  ^  La-LtJ  1  j  ^qJjlI  1  4_uj_A  1  ^  Lc,  L^  J  ^  J_3j  Cj  Lj_u  1  j  jJ  1 

(J-^CLxii-j  t"'l  ^  ,^."X  is  (_p3j-c,  *-_)LiSLJlj 

i^oJjLll  LJlJ  ^  4jl  0_tlu  Qji  ^ 3"  /"  fiLojLjfo  c1)Lj_u1j^ 


l''\[  j  ♦  .  tl  t  /»  ,^.  "  Cl  ^j— ^  •  L_L«  L^-ij  oVjLt-fjJj 

Ldj  94^LlI.I  4_<_u1jJlj  I  ju  ^  ^  ^ 

SLAjLjJ  (J^  Ijy^  (j-u-^JLl  ^jlmll  aJJt  tJj-J  (^*3-11 

Luj-xliijj  (j-*  <— (j-uj^-La  LuLajI  (j-^  ^jLhII  ijjLA  cjjjLji  jl3J 

^Lu^l  j]  filljjVl  4j:t^L£Lo  ^\ j_(_u  ifiLulj^l  4_i_uJlI^1  CjULLsjlj 

^  Lu  V  i  LLajj-^  1  ^  La-ltJ  1  jj-J  i  JL>.  i  1 JLA J  ,  ^  ^ 

^jl-s"  , ,. '  .  fiLLjJ_42aj  Jj>.  jLlSjuJI  ij^jLSJl  (J^jG  JL>.  . U» J . ..  ■"!! 

4_oLjj._^j  4_l^ <-_SjLji_«  (^j-a  4_i^  Lx-i  4_La  *43^1^^  ^L_uji 

.  4^jju  (3^  ^  Lx  4^  JL:t_i  ^  i  *  jL-s"  , ,.  t  4_i_aGj  ^  1 1  ^  1  jjy3:>.  i  4^  Lui^j 


